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Chapter 11

IMLTV OF THE UARNTS SIFA FLOOR

According to origin and geological history, the seas or' the earth are

divided into epicontinantal or platform seas and aeosynolinul seas.

These two "ap~ inluade, to a larger or smaller degree, all of the

marine basins that are known to us (N, V, )(lenova, 1934p 19400)

D,. 0, Paric, (1939t 194~3) suggested distinguwishinag a group of depression

seas which were formed on the submerged slopes of ancient land masses as

the folds sagged to great depths * Xxompli gratia, he included in this

group the Bering and Baltic Seas, We do not see a great need for such

a divisions Based on the character of bottom and geological history,

these basins do not differ from other platform seas but at the present

time, due to extromely narrow contacts with the ocean$ thoy bear a

peculiar character*

Also the geosynclinal type of seas consists of separate groups differing

in smaller or greater degree of separation from the World Ocean,

In the process of their geological development, the separate portions of

platform seas, as well as the entire geosynolinal. basins, pass through

stages of more or loes complete union with the ovneans whereby the

circulation of ocean waters affects all of the processes occurring in

the sea.

- "-
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?'he primary classification by geological origin and further division by

the character of conneotion with the ocean and oueanic circulation

enables uu to include all of the marine basins existing on the earth

with their most essential characteristics into two genetic ueries (table

1).

Investigations in marine geology demonstrate that, with the accumulation

of our knowledge, the individual sections of floors of contemporary seas

are of different origin# enbracing the platform as well as the geosyn-

olinAl structures of land. Thus for instance, in its present boundaries

the Qaspian Sea floor consists of a platform In the north, of ancient

foldingas in the Mangyshlak areas of foot hills of the Caucasian Geosyn-

clinal Zone and a portion of the Krasnovodsk platform farther to the

south (of Markyahlak), and of a deep depression caused by the geosynclinal

regime of the Caucasian and Kopet-Dagh Mountain formations in the south.

The Okhotsk Sea floor presents a platform in its northern part and a

typical geosynoline in its southern part. The number of such examples

increases as we acquire more knowledge of the character of relief and

geological structure of the sea floor.

Therefore it may be more correct to talk of types of development of sea

basins - namely, the platform and geosynolinal types - instead of types

of sea basins, whereby the development of individual parts of one and

the same sea basin may follow one or the other pattern,

_ .. .......
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Table 1

TYPES OF SEA BASINS

Seas having a free Seas whose contact with the
Type of sea contact with the ocean ocean is restricted.*

Platform. Barents Sea White Sea

Kara Sea Baltic Sea

Laptev Sea Hudson Strait

East Siberian Sea Red Sea (?)N*

Chukchi Sea Azov Sea

Yellow Sea

North Sea

Baffin Bay

Gulf of Guinea

Arabian Sea

Gulf of Bengal

Weosynclinal Bering Sea Sea of Japan

Caribbean Sea Okhotsk Sea

Gulf of Mexico East China Sea

Gulf of California South China Sea

Seas of Malayan Archipelago

Persian Gulf

Mediterranean Sea
Sea of Marmara

Black Sea

*On the basis of isolation front the World Ocean, the Caspian and Aral seas
appear to be the extreme cases; their origin is associated with the
development of a geosynolinal region in the southern USSR.

**The Red Sea has a rather peculiar character because it fills a relatively
narrow and deep graben between two platform horsts.

• ~ ~ ~ ~ ~ ~ ! 1, .. . .. ::t ,• ..... ... .... ,. """"... ." •.•.'•...
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The existing data as to the geological structure of the sea floor are

far from satisfactory for giving a perfect idea of it, yet it enables

us to draw one undisputable conclusions the contemporary sea oasins

are new geological features whose existing boundaries probably were

established only by the end of the Tertiary period and whose final

contours were delineated in the Quaternary period. It is evident that

the geological processes that determine the contours and relief of con-

temporary sea floors have not been interrupted at the present time.

One of the objectives of marine geology is the establishment of the

character and direction of movements of the earth's crust in the coastal

belt and bottom areas of contemporary seas.

Evidently, with increase of our knowledge, we shall have to single out

a mixed type of sea basins, in addition to the platform and typical

geosynclinal seas., ie. a type whose various parts are of different

origins.

The bottom relief and contours of a sea, and consequently the character

of its connection with the world ocean. are determined by the geological

history of the sea. These characteristics, in turnq determine the hydro-

logical, specifically the hydrodynamic, regime of a sea. In interaction

with the basic geological factors, the processes occurring in the water

and air layers of the earth as a result of solar energy, which is mani-

fest in climatic zonation, stand out.

Ii-

{, I.;,.?. . .•. • • . ,• ,, . • .: .:.. . ._,: . , •••,. .: • ... •: ? ;:;'g i) '; :. ''•:• :: :..d . . .• :.•• ••:., ... .. . . . ... ..
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The degree of separation of a sea basin from oceanic circulation causes

regular changes in the hydrological regime (N. N. Zubov, 1938) and, as a

consequence, changes in the process of sedimentation, notably with

respect to organic substances, sesquioxides and other components of chemi-

cal composition of sediments whose reaction to changes in the hydrologi-

cal regime are most sensitive (M. V. Klenova, 1948).

While the hydrodynamical impact of water on the assortment of sediments,

i.e. on their mechanical composition, is manifest in all basins notwith-

standing their type, the effects of purely hydrological and hydrochemical

forces leads to changes in the process of sedimentation insofar as the

composition of sediments is concerned, in other words, to changes in

certain aspects of the (sedimentation) process. The characteristics of

relief and contours of. a sea, which are associated with the geological

structure of its floor and coast, have an essential effect also on the

hydrodynamic processes occurring in it, though, naturally, the essence

of the letters effect on sedimentation does not change. The main charac-

teristics of relief which reflect in hydrodynamic processes are the dis-

junction and steepness of its slopes. As has already been pointed out,

the slopes - notably the coastal slope as well as the slopes of under-

water elevations - serve as an area of most intense hydrological, hydro-

chemical and.biologioal activity in the sea (M. V. Klenova, 1934, 1948).

This, in turn, is indirectly reflected in the process of sedimentation,

particularly, in the distribution of sediments over the bottom.
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As was pointed out above (ta.able 1), the Barents Sea belongs to the plat-

form category of seas having a wide contact with the ocean. The major

portion of its area lies at depths not exceeding 300 m; only in the

Central Depression the depth increases almost to 400 m. but in the

Western Trench bordering the Greeland Sea (it increases) to 500 m.

'De bottom rolief of the Barents Sea reflects the complex history of the

Barents Sea Plain. Only detailed surveys enabled us to obtain a correct

concept of the bottom relief. The bathymetric chart by F. Nansen (1904)

presented the first general idea of the complex bottom relief of the

Barents Sea. The next mile stone was the bathymetric chart by N. N.

Zubov (1931) which was already based on the data from Soviet expeditions

(fig. 13). The chart made it possible to single out the basic elements

of bottom relief of the Barents Sea and later, to make an attempt to

present a geological interpretation of the relief (M. V. Klenova, 1933,

1935). Further studies of the relief conducted by the Laboratory of

Marine Geology of the Polar Institute of Fisheries and Oceanography (P.

S. Vinogradova, 1957), specifically the echotounding survey, disclosed

a number of details lacking on the preceding charts due to a limited

number of measurements, but they did not alter the basic character of

the main elements of bottom relief. The elements are as follows: the

banks of the southern part of the sea - the Kanin, Murman and Goose

banks (Kaninskaya banka, Murmanskaya banka, Gusinaya banka); the Nord-

kapp Trench, (Nordkapskiy Zhelob)l the Central Depression (Tsentral'-

naya vpadina); the Western Trench (Zapadnyy Zhelob); the Northern Shoals
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of Novaya Zemlya (Severnoye Novosemel' skoye melkovod'ye); the Central

Elevation (Tsentral'naya Vozvyshennost'); the Bear-Spitsbergen Shoal

(Medvezhinsko-Shpitsbergenskoye melkovod tye); the Persey Elevation

(Vuzvyshennost' Perseya); the Northern Plateau (Severnoye plato); and a

sloping elevation between the Western Trench (Zapadnyy Zhelob) and the

Central Depression (Tsentral tnaya vpagina), the Central Plateau (Tsentralt -

naya Plato); the Pechora Shoals or Shallows (Pechorskoye melkovod'ye) and

Pre-Novaya Zemlya Trench (Prinovozemel 'skiy Zhelob) (fig. 14).l

The typical features of the continental shelf of the-Arctic Ocean are more

or less extensive bottom depressions in a general meridional direction

between which the continental shelf declines toward the north. Within

the limits of the Barents section of the continental shelf the feature

is manifest in the form of depressions to 350 to 400 m in the central /67

part of the sea - namely, in the Central Depression (Tsentral'naya

vpadina), the Northeastern Depression, the Franz-Viktoria Trench (Zheloba

Frants-Viktoriya) on the west and in Polar Basin Bay (Bykhta Polyarnogo

basseina) in the east of Franz Josef Land (Zemlya Frantsa Iosifa).

TIN

1 The bathymetr~c chart (fig. 14) was based on P. S. Vinogradova's chart
to lat. 78030 N and on the chart of Morskoy Atlas (vol. 1, plate 8,
1950) for the northern section of the Barents Sea and the slope of
Arctic Basin.

Vi
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Fig., 13. Bathymetric Charts of the Barents Sea

J -according to F. Nansen (1910);

2 -- according to N. N. Zubov (1931).
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In the southern part of the Barents Sea the direction of relief features

is determined by the northeastern slope of the Fenno-Scandinavian Shield.

All the other relief features between the south island of Novaya Zemlya,

the Vaygach and Pay-Khoy islands, on the one side, and the Kanin and /68

Kola peninsulas (poluostrov Kanin and Kol'skiy poluostrov), on the other

side, extend in a northwestern direction. On the eastern Murman the

metamorphic complex of the Fenno-Scandinavian Shield is interrupted in

the sea and the depth reaches rapidly 100 m, but detailed measurements

(P. S. Vinogradova, 1957) demonstrated that a series of underwater

mounds stretch along the coast. Also the underwater elevation of Kildin

and Rybach'ya Shoals (Kildinskaya and Rybach'ya banki) are stretched out

in northwestern direction.

The Rybaoh'ya Shoal or Bank, separated from Rybachiy Peninsula (poluostrov

Rybachiy) by a relatively deep trench, is bounded in the north by the

eastern branch of Nordkapp Trench (Nordkapskiy Zhelob). To the north of

the Kanin Bank,whioh is bounded by a 100 m, isobath, stretches the Murman

Shoal (Murmanskoye melkovod'ye) in the same direction to a depth of 150 a

and the Muman Bank (Murmanskaya banka). eTheir spurs, at depths

exceeding 250 m reach the area of the Western-Bear Trench (Zapadqn-

Medveshinskiy Zhelob).

In addition to underwater mounds stretched in northwestern direction

there are several depressions stretched in the same direction on the

extension of the Nordkapp Trench. These depressions lie between the

coast of Kola Peninsula (Kollskiy poluostrov) and the elevation of the
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Ksnin Bank on the extension of the Kanin Nose (Kaninakiy Nos) and the

Murman Shoal (Murmanskoye mslkovod'ye).

Farther to the west the basic element of bottom relief is the Nordkapp

or Norwegian Trench. The deepest part of the trenoh (with depths

exceeding 350 m) adjoins the Nordkapp where an isolated and slight1y

elongated depression is formed in a northwestern direotion. SNill

farther to the west, the bottom relief boomes exceptionsaly complex

but the section lies beyond the limits of the Barents Sea region that

has been investigated - i.e. on the line Nordkapp-Bear Island (Nord)kapp-

Bjýrn~ya or Nordkapp-Ostrov Medvezhiy)1,

The deepest section of Norwegian Trench, which is located within the

confines of the Barents Sea and is adjacent to the coast of Finmarken

on the northeast, northwest and north, is surrounded by elevations

approximately 250 m deep.

The central depression of the Barents Sea is separated from the Western-

Bear Trench (Zapadnyy-Medvezhinskiy Zhelob) by a flat elevation of the

Central Plateau whose depth is approximately 250 m; toward the north the

'he assumed boundary of the Barents Sea-Cape Nordkapp-Bour Island, as a
number of other geographical boundaries that have been assumed earlier#
do not coincide with the geological structure of sea floor, The border
based on the line of depth between the Barents and the Greenland sea#
which has been proposed by the Polar Institute of Fisheries and Oceano-
graphy (P. S. Vinogradova, 1957) is more correct because it reflects
not only the hydrological and hydrobiological characteristics of the
area but also the geological structure of sea floor. This border is
accepted by A. M. Muromtsev (1953) for a scheme presenting the
divisions of the World Ocean.
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wUof hmhangen, IWept for the oar-Ilopoi• Shoa•l (Nedveahiinako-N&alUhdi1-

ukoya Jilkovod'yo), whiholi io a cc itliuatio of the eautrn parts of
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with its rooks 1tr••thing in a nearly north-uouth direction, all the

ramaining bottwom area is covered with a aeries of depressions &Mw ele-
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,ore preoise Inowledge of the relief, the structural characteristics in

the area appear more pronounced and wt oan see an analogy of the regionj,

with the structure of the Archipelago of F'ranz Josef Land, for instance.

As was pointed out above, the archipelago 1s characterized by an alter-

"nation of deep straits in north-south and east-west directions which owe

their origin to offset fuults.

The valleys lying on the bottom of the Barents Sea have a north-south

direction between the Nordaustlandet (Northeastern Land) of Spitsbergen

and White Island (Kvit~ya or ostrov Belyy) as well as to the north of

the island on the slope of the Polar Basin. A similar valley is silhou-

etted between the White Island (Kvit~ya or ostrov Belyy) and Viktox'iya

Island (ostrov Viktoriya). Its extension northward from a shoaling dike

between the islands cuts deeply into the slope of the Arctic Basin.
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Tits idepruvavwi 1yI1 between the Vtktaritya Iul~mW (ostrov Viktoriya)

and Alexarder Lad (Z*iAlya Al.ksandz'y) - that i$, the r•mnu-Viktoriya

Tre'nch - ohtatvng its dii•eaton fiom•- orth-south to eao5,,-wst in tits

north aund baok to north•aouth in the oouth at its junction with tho

ayatem of thes Central Dpression of the Ularents Sea, The northern and

southern parts of Protey F-levation (Voavyshtmnostl Perseya), as well as

Vhe undewater base of King Karl Islands (Kong Karla Lano) are stretched

out in an almost east-west direction.

The nuuber of depth meauurements in the part of the Barents Sea is far

from oatisfactoxy for a perfect concept of its relief. However, the

disclosed trends are well expressed on bathymetric charts. Further

measurements and geological studies must solve the problem of northward

extension of the Central Depression of the Barents Sea - namelyt whether

it is extended into the Bay of Polar Basin or it is merging w~th a

depression lying to the west of the elevation of Franz Josef Land on the

southern slope of the Arctic Basin.

The surface of depressions and elevations of the Barents Sea Plain is

undulating, the variations being insignificant, except for the siopes

of elevations where the relief is usually complicated with individual

terraces, underwater valleys and ridges. A great stability of the relief

elements of Barents Sea can be pointed out. On profiles (fig. 15.1) it

is expressed by a similar depth of branching peculiar to one or the

other elevations but on a bathymetric chart (fig. 14) by isobaths running

more or less parallel to one another. The contours of isobaths atL



variOca depth••a r)at on. another fairly well, The underwater valleys

lVine between separate elevations and on their slopes are outlined.

Thus, the valley lying between the north island of Novaya Zemlya and

te elevation of Oorbovyye Islands (ostrova Gorbovy) is marked by the

200 a isobath. A similar clearly pronounced valley separates the

Ousinaya Shoal or Bank together with the shoal connecting it with Goose

Island (Ouainaya Zemlya) from the Northern Kanin Bank (Severo-Kaninskaya

banka), the Kanin-Kolguev Shoal (Ka.,Ainsko-Kolguyevskoyo melkovod'ye) and

from the base of Kolguev Island (ostrov Kolguev). Both of the valleys

seem to merge with the Central Depression of the Barents Sea. The

underwater valley lying between the Northern Kanin Bank and the Murman

Bank converge with the southern end of the Central Depression. A

number of valleys can also be noticed on the southern slope of Murman

Bank in the region of Rybachtya and Finmarken Shoals (Rybachtya and

Finmarkenskaya banka) where the slope of valleys is directed toward the

eastern branch of Norwegian Trench and toward the northern part of

Varanger Fjord (Varangerfjord).

49 ' " • • • ' ' . . . .! ' i i' ' •i : • • • • ? " " ' ;" • • • • • .. .• . ..... ... :• ,•*-, ,•.,. . .. .... . . .
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It is noteworthy that the branohing of underwater alopos occurs at

certain depths in the entire Barents Sea areas notably frM 100 to 200

On the Bear-Spitsbergen Banks (Medveohinsko-Spitsabergenskoye m.) the

underwater valleys are defined with an exclusive clarity as to the iso-

baths on the slope of the West Spitsbergen Island (Vestspitsbergen) with

its deep and wide fjords. It can be readily seen that with the lowering

of sea level by only 100 m the entire Bear-Spitsbergen Banks (Medvezhinsko-

Spitsbergenskoye m.) becomes one island with dcip fjords (Isfjorden,

Bellsund, Hornsund, SWrkapp Trench, a fjord to the north of the present

Bear Island (Bj~rnoya or ostro- Medvezhiy)) directed toward the Green-

land Sea Depression and having less deep bays on the eastern side.

In order to compare the bottom relief of the Barents Sea with the relief

of the Russian Platform, we prepared a schematic profile (fig. 15.1)

along the 34th meridian of the Dnepr Basin (River Ps6l) across tne spurs

of the Central Russian Highland, the Valday Highland (Valdayskaya vozvy-

shennost'), Tikhrinskaya Gryada, Shokshinskaya Oryada in Petrozavodsk

area, Kandalakshskiy Bay (Kandalakshskiy zaliv),j Kola Peninsula (Kol 'skiy

Poluostrov) and Kil'din Islard (ostrov Killdin), which was plotted in an

exaggerated scale to make it correspondingly analogous to the profiles

of the Barents Sea. If the ratio of vertical and horizontal scales is

1:5009 the relief of the Russian Plain with its sloping highlands is

analogous to the relief of tha Barents Sea platform (fig. 15.2).
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Typical are the undulating surface at various depth levels, maintained

depth of branching for each positive relief element and complicated

c•taraoter of slopes, which is underscvred by the direction of profiles

along meridians without accounting for the actual extension of relief

elements. Steeper slopes, which as a result of the distorted scales

approach the vertical, can be seen in the areas characterized by fractures

on the northern slope of Shokshinskaya Gryada, at Kandalakshskiy Bay

(K. zaliv), on the northern slope of Kola Peninsula (Kol'skiy poluostrov)

and on Kil'din Island (ostrov Kil'din).

As had to be pointed out more than once, the Central Depression of the

Barents Sea and the Northeastern Depression to the north of the former,

which farther merges with the Polar Basin Bay (Bukhta Polyarnogo

basseina), represent a very old structural element of the earth's surface.

We consider it as the northern extension of the Caspian-Pre-Ural Flexure

(Kaspiysko-Predural' skiy progib) (1948), which is extended also south-
ward toward the Indian Ocean and its boundaries.

N. S. Shatskii (1948) considers the flexure - i.e. the East Russian

Flexure Zone - as a complex structure of the highest order unifying a

series of synclines and antisynclines whose development started by the

end of Devonian age. According to N. S. Shatskii, in the Devonian age,

the entire structure of the Russian Platform was almost exclusively

determined by the general East-West structures. During the folding of

the East Russian Depression, which was especially intensive in the

Carbonaceous period and continued in the Permian epoch, the East-West
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structures assumed a subordinate significance. To a degree they appeared

by the end of Permian epoch and in the Triassic period, but, on the

whole, in the Mesozoic and Cenozoic eras continued a deep sagging of the

East Russian Zone - namely, the Pre-Caspian Depression and the Volga

Syncline.

N. S. Shatskii assumed that the flexure is gradually wedging toward the

Kama Basin. However, the compilation of data obtained from drillings

(A. A. Bakirov, 1954) shows that the Kama-Pechora (Kamsko-Pechorskaya),

the Saratov-Ryazan' (Saratovsko-Iqazanskaya) and Pre-Caspian depressions

form a series of formations stretched out in a general north-south

direction and having several bends which seem to bypass individual ledges

of a crystallic foundation. The depression system can be readily con-

tinued northward across the neck of the White Sea (Gorlo Belogo Morya)

toward the Central Depression of the Barents Sea. This pres nts a possi-

bility to talk about a continuous chain of features which at places

deviate from north-south direction by projecting blocks of crystalline /72

foundations - which are evidently the remains of ancient East-West

structures.

It can be mentioned that, according to the distribution of magnetic

anomalies, A. D. Arkhangel'skii (1937) established the presence of the

same trends in the pre-Cambrian layer and pointed out that the east-west

system is older and that the north-south system bends around it. On

the Kola Peninsula (Kol'skiy poluostrov), however, the north-south for-

mations of Archean rocks appear to be older, while the northwestern
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formations are patterned after the Proterozoic foldings (the Baykal or

reef-shaped, according to N. So Shatskii).

As was pointed out by A. P. Karpinskii (1919, 1939), a characteristic

feature of the structure and development of the Russian Platform is the

alternation of basins extending in a nearly east-west direction with the

basins extending in nearly north-south direction (p. 123). According to

A. PF Karpinskii, the greater part of the dislocations on the Russian

Platform are associated with alternation of north-south and east-west

depressions. In the relief of the Barents Sea Plain these structural

features are also expressed clearly enough.

All the other relief elements between the south island of Novaya Zemlya,

Vaygach and Pay-Khay, on the one side, and the Kanin and Kola peninsulas

(poluostrov Kanin and Kol'skiy poluostrov), on the other side, are

stretched out in northwestern direction. As is known, the pattern has

a reef-shaped folding on the Varanger (Varangerhalv~ya) and Rybachiy

peninsulas (poluostrov 11ybachiy), on ostrov Kil'din, the Kanin and Timan.

The underwater elevations that are stretched out in northwestern direction

along the coast are, of course, composed basically of old, undoubtedly,

pre-Cambrian rocks and have a common origin with the remains of reef-

rock foldings of Varanger (Varangerhalvya) and Jqbpchiy peninsulas and

Kil'din Island (ostrov Kil'din). During the later geological processes

they were intensely levelled off and covered by clayey sediments, or

possibly, by glacial formations.

IL
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Thus, the weak marks of pre-Cambrian foldings that stretch along the

northeastern and northern slopes of the Fenno-Scandinavian Shield can

be traced from the Timan-Kanin zone throughout the entire system of

the relief elements described above. The existence of an older north-

south flexure is expressed in the system of relief elements in the form

of a valley stretched in northwestern direction, which has been possibly

used in a regression stage of a great river flowing from the Russian

Plain (the predecessor of Severnaya Dvina).

During the Caledonian period of tectogenesis the basic folding occurred

to the west of the Bering Sea Platform, but the traces of Caledonian

movements are also found in its southern and eastern sections.

The Caledonian foldings, which to the west of the Fenno-Scandinavian

Shield are stretched out in nearly north-south direction, cut off the

Proterozoio folds and proceed, in the north# along the west coast of

Spitsbergen. It is interrupted by the Wester-•Bear Trench (Western-

Medvezhinskiy Trench), which is evidently a newer relief element dis-

seoting the old folds. The Caledonian foldings of Norway have renewed

the system of north-south formations of older perioda. On land there

is only one place where at the present time one can find Caledonian folds

intersecting the preceding reef-rook formations - namelyt Finrarken and

Varanger peninsula (Varangerhalv4ya). Here the north-south forrAtions

deviate slightly toward the northeast and the Caledonian movements re-

shape to a degaee the older foldinga. The proaess iS accompanied by

numnroun fraoturs, faults a:W overthrtut foldireia. A relatively

.5
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unstable region is formed here. The coastal contours and bottom relief

become extremely complex. The formation of bottom relief in this region

which is determined by a system of numerous fractures and faults, is

elucidated by 0. Holtedahl (1940).

/73
On Spitsbergen the Caledonian folds preserve north-south and north-

easterly direction. The latter is determined here, evidently, by the

western edge of the Central Barents Sea Platform. The Caledonian move-

ments also reshape to a degree the oldest rocks of the Nordaustlandet

ýSevero-Vostochnaya Zemlya) where the foldings and the degree of meta-

morphosis of rocks become gradually extinguished from the west coast of

Spitsbergen eastward (K. Sandford, 1950). The northeasterly formation

have been preserved in the bottom relief of the Central Elevation. As

was pointed out above, only weak traces of Caledonian folds are found

on the Northern Ural Mountains and on Novaya Zomlya, which at times

reflect only interruptions of sediments. In the southern section on

Kanin, Pay-Khoy and on the south island of Novaya Zemlya it is subordi-

nated to northwesterly formations of older folds. Farther to the north,

the shoals (melkovwdlye) vAjaoent to the North Island of Novaya Zemlya

in the area of Gorbovyye Islaids (ostrova Gorbovy) and partly on ausinaya

Shoal oan be considered as the renaina of Caledonian folds. These

Caledonian elevations servwi as a sourm of material for the Silurian

Sandstones and oongloearatoa of the North Island of Novaya Zemlya. They

were evidontly formed along the eastern edge of the Central Barents Sea

Platfozrm limiting from the est the system of the oldest north-south

dapre•sions.
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As on the Russian Platform, the formations of the oldest reef-rock for-

mations which are stretched out approximately in a cast-west direction

have been replaced by north-south and northeasterly formations of

Caledonian structures. By the end of Caledonian period, a general rise

of the Russian Platform took place, as one can see when examining the

geological structure of the Barents Sea coast, also the western part

of continental shelf, which is now covered by the sea, was subject to

a continental regime.

In the Devonian period began the sinking of the eastern part of Russian

Platform, which continued to the end of the Faleozoic Era and was

accompanied by a widening of the continent along the Baltic Shield. In

analogy with the Russian Platform, one may think that the tendency to-

ward rising was also preserved to the northeast of the Baltic Shield

within the limits of the southern part of the contemporary Barents Sea

and contiguous to the Baltic Shield of reef-rook £ormations.

In further stageo of development the north-south pattern, which wao well

pronounced in the Hercynian folding of the Ural Mountains, was subordi-

nated to the direction of older structures in the Barent3 '&,a floor,

which were stretched out in northwesterly directioai in the south and in

xortheasterly direction in the north anti which led to a typical folding

of the entire system of the Polar Ural and the foldings of Novaya Zemlya.

TIh Horcynian foldings of Novaya Zemlya are slihtly reflected in the

aysate of Centml. and Northeastern depressiotw.
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On the Barents Sea floor the traces of leraynian foldinga that had

formed the two islands of Novaya Zemlya are weakly pronounoed. BUtwean

the eastern edge of the Central Barents Sea Platform and, evidently$
the rigid structure of the Kara Sea (Karskoye More) floor, the Hlx iynian

foldings bend eastward and, interlockbig with the foldings of Severnaya

Zemlya - according to V. S. Tokarev - penetrate into the Polar Basin.

In the Post-Hercynian period, when the north-south pattern in the deepont

depression of the Russian Platform was again replaced by the east-west

pattern and the area itself was displaced toward the south and southeast,

the sagging affected the northw istern portion of the Barents Sea, where

its traces have been preserved on Spitsbergen in the form of thick layers

of Triassic and Jurassic sediments. Also the southeastern portion of

the sea, which adjoins the Pechora Depression (Pechorskaya depressiya)

and is filled with Mesozoic sediments, was subject to sagging.

Thus we single out elements of various ages in the structural composition

of the Barents Sea Platform (fig. 16). The most important and oldest

structural element is the central flexure of the Barents Sea which /74

coincides with the system of its relatively deep depressions. In the

southern part it adjoins the Pechora-Vaygach Depression which evidently

appears to be a later formation because its axis coincides with the reef-

shaped foldings. The southern portion of the Barents Sea with its system

of sloping elevations and depressions having a northwestern direction is

assigned by us to the area inherited from the Proterozoic foldings. It

could be pointed out that in the southern portion of the Barents Sea,

.... .... .I
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The Heroynian folds locking the Ural-Novaya Zemlya geosynclinal area

came across the rigid structures of the Barents Sea floor, 'which had

been formed earlier$ and so 'we cannot find more or less dependable traces

of the foldings. It 'Is possible that during the period the movements

on the Barents Sea floor, as well as in the areas of Kanin, Timan and

Novaya Zemlya, oc-3urred ix, the same direction as in the case of Cale-

donian movements.

In the northern section of the Barents Sea, an area of Tertiary move-

ments,9 notably of the disjunctive type, stands out. This is the oldest

section of the Barents Sea Plain wlich began to sag in the Jurassic

period, Evidently, the sagging was accompanied by fractures and basalt

eruptions, continued to the Quaternary period and is continuing also at

the present time - though in a more quiet way - in connection with the

formation of the deep depression of the Arctic Ocean.

New fractures bound the Barents Sea floor from the side of Kola Peninsula

(Koltskiy poluostrov) and Finmarken, as well as near Novaya Zemlya,

along the coast of Franz Josef Land and Spitsbergen Archipelago. They

undoubtedly exist at places on the sea floor, reflecting on echograws

in the shape of steep banks, as for inotance at the west end of Goose

Shoal (Gusinaya banka), in Pre-Novaya Zemlya Trench (Prinovozemel'skiy

Trench) and in other places (P. S. Vinogradova, 1957).

Comparisons of the history of geotectonic development in the Russian

Platform and the continuation of the latter northward under the Barents

Sea floor shows *ith a complete obviousness that shifts from north-south

A. . .A1 ..• .. •
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to east-west patterns are general in character. V. V. Belousov points

out (1954) that despite the failure of many attempts in "geometrizing"

the structure of earth's surface, "certain geometric rules in the

structure of earth's crust exist and they cannot be eliminated altogether

from the account."' (Page U1).

The analysis of bottom relief in the Barents Sea area and in other basins,

the Caspian Basin for instance, raise an essential problem - namely:

the structure of the so-called "intersections", i. e. the intersection

areas of north-south and east-west patterns of elevations and depressions.

As we already had to point out, 1 within the confines of the Caspian Sea

one can see that deep depressions are formed at the intersections of two

zones of depressions, as for instance the South Caspian Depression; a

complex system of relatively small foldings, which leads to a great

complexity of sea bottom, is formed at the intersection of the elevation

of Caucasian Momitains with the northwestern and north-south patterns of

Caspian Depression. One can think t0at it is in such intersection areas

where the crystalline foundation *Lnd the lower structural layers of

sediments are subject to stresses in various directions, which occurs

in platforms as well as in geosynclines and leads to a considerable

structural complexIty of the areas. 2videntlyo in the latest stages of

geoteotonlo development such areas are characterized by a maximum of

mobility.

Conference on tectonics of the Alpine geosynolinal area of the USSR
from September 14 to 20, 195.
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In the Barents Sea one can find such a typical "intersection" in the

southwestern part - Finmarken and Varanger Peninsula (VarangerhalvYa),

as well as in the adjacent section of sea floor. Here a seam of Cale-

donian folds stretching in nearly meridional direction are found to-

gether with northwesterly formations of older reef structures. It is

not by chance that a fracture whose character is evidently reminiscent

of the fracture associated with the formation of the northern part of

the Atlantic Ocean (A. V. Peive, 1945) did occur along ohe seam. Along

the line of the fracture, a flexure of the sea bottom occurred on the

slope, extending from the continental shoal of the Barents Sea westward

to the great depths of the Greenland Sea.

/76
The absence of traces of the Caledonian foldings on the slope between

Finmarken and Bear Island (BJornmya or ostrov Medvezhiy) appears to be

rather puzzling. One may, evidently, think that this is associated with

incomplete investigation of the bottom relief. Also geophysical investi-

gation are needed in this case - investigations which would enable us to

laarify the geological structure of Skandika 0. Do Geer - the contemporary

Greenland Sea.

In the northern part of the Bering Sea the meridional pattern of Cale-

donian folds is cut off by the descending continental shoal of western

depression of the Arctic Basin. The investigation of bottom relief to

6he north of Franz Josef Land along the slope of Arctic Basin enables us

to elucidate the character of the contact. Undoubtedly, the combination

of north-south and east-west fractures, which has created a network of
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straits in the Franz Josef Archipelago, is genetically associated with

the lowering of bottom in the western section of the Arctic Basin. Here,

as in the west, an unstable zone has been formed, which may possibly be

associated with the fracture determining the direction of the edge of

the Barents-Kara Shelf that runs parallel to the Verkhoyansk folding

of the Lomonosov Ridge (ANII, 1954).

In analogy with mountain regions, of which a concept of specific forms

of tectonic movements causing a rise and rejuvenation of the relief of

old structures (N. I. Nikolaev, 1954) is being developid at the present

time, it can be assumed that the origin of the Barents Sea is associated

with movements having opposite signs but being analogous with respect to

their character. When the lowering of the North Atlantic and Arctic

oceans took place, the Barents Sea Shelf was also sinking, but, in line

with observations in the areas of ancient mountain formations, the rate

at which the various structures sank was different, i.e. the lowering

was subject to differential movements. This ultimately led to the preser-

vation of reef elements on the sea floor, which are associated with geo-

logical structures of various ages and has determined the complex

bottom relief of the Barents Sea. Further, the positive elements of

bottom relief appeared to be coordinated with mountain structures of

various ages.

The characteristics of bottom relief of the Barents Sea, which were

discussed above, had been inherited from its past geological history.

The present stage in the development of the relief is characterized by
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the presence of underwater terraces and submerged coastal lines. As we

already had to point out, the old coastal line of the Barents Sea that

is most clearly pronounced (M. V. Klenova, 1931, 1939, 1948) is found at

a depth of approximately 180 m in its eastern sector and approximately

220 m iW the western section, the mean isobath being 200 m. This old

coastal line and the underwater terrace serves as a favorite place for

the accumulation of commercial fishj the cod for instance.

The presence of the old coastal delineation at the depth was established

in 1931 on the basis of a thorough antalysis of bottom relief (but not

along the 200 m isobath, as it is assumed by A. P. Lisitsyn, and G. B.

Udintsev, 1953) which makes it possible to detect clearly pronounced

projections at depth even with the aid of a small number of measurements,

which is in addimnt accompanied by the accumulation of large fragments

of rocks and outcrops of rocks occurring in their place of origin. This

was found on the slope of Goose (Gusinaya banka) (fig. 17.1) and Bear

Shoals (Medvezhinskaya banka) (fig. 17.2) and confirmed by numerous echo-

soundings which were recently carried out by the Laboratory of Marine

Geology PINRO. The extension of the 200 m isobath that is seen in the V-

shaped curve (1931) serves as an illustrative example of the typical

relief feature.

Also the underwater terrace or the surface of leveling is clearly pro-

nounced at a depth of 70 a, notably in the southeastern part of the sea,

where it also serves as a place for the accumulation of commercial fish

and good catches.
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As can be seen from the bathymetric chart (fig. 14), the 200 m isoba',h,

as in the case of earlier bathymetric charts, is characterized by a

maximum sinuosity. This, undoubtedly, indicates a rather long period

during which the Barents Sea was confined within these limits, and a

relatively rapid transgression of the sea to the present day boundaries

during which the relief of coastal areas could not become leveled. The

character of relief within the bounds of the 70 m terrace, on the

contrary, shows that either the transgression was extremely slow in the

areas or they were subject to more than one leveling and submergence.

The latter supposition is more probable.

The presence of two main underwater stages on the Barents Sea floor we

can see is the reflection of two mile stones-in the history of Quaternary

period, which is associated with two glaciations whose vestiges are most

clearly discernible on the Russian Plain (M. V. Kienova, 1939).

In his review on the Quaternary period of the Arctic, V. N. Saks (1948)

presents a table of Quaternary sediments in the western part of the

Soviet Arctic, including the coast of the Barents Sea; the table is

based on a more complete survey material.

In his study (1948) V. N. Saks objects to the view that the submergence

of the coastal line of the Barents Sea to a depth of approximately 200 a

occurred in the maximum glaciation but the submergence of coastal line

to a depth of 60 to 70 a to the last glaciation. Besides, he remarks

that during the Zyryanian Glaciation (Zyryanskoye oledeneniye) sea level

was higher than at the present time because the glaciers descending from
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Novaya Zemlya to the lower reaches of the Pechora River and Kolguyev

Island (ostrov Kolgqyev) brought materials characteristic of subaqueous

deposits. According to V. N. Saks, the Pay-Khoy was inundated during

the time. However, V. N. Saks mentions that in the 6poch following the

Zyryanian Glaciation a regression of sea took place along the entire

Siberian coast. During the time, the rivers penetrated deeply into the

sediments of glacial epoch, forming underwater beds to a depth of 50 to

60 m (V. N. Sake, 1948, p. 72).

According to V. N. Saks, the formation of Novaya Zemlya straits, the

proliv (strait) Karskiye vorcta for instance, had occurred during the

glaciation maximum in the place of an old river valley.

In a later study, V. N. Saks (1953) ascribes the vestiges of the oldest

coastal Jmne, which was detected by us at a depth of 180 to 200 m, to

the epoch of Zyryanian Glaciation, to which, in his opinion, also the

formation of the sand-covered layer of sediments in the Arctic Ocean must

be appertained. Judging by the radioactivity in sediments, the period

characterized by a low coastal line ended 30 to 35 thousands years ago.

However, on the basis of new data, we are inclined to ascribe the old

most clearly pronounced coastal line on the Barents Sea floor near the

present 200 m isobath to the time of glaciation maximum. The supposition

is supported by the indentation of the slopes between 100 m and 200 a

isobaths, which may be associated with a erosional remnants of land denu-

dation agents. Besidos, the srface of the coastal plain was undulating

'Ii
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and, not abraded, submerged at a relatively rapid rate. This could

happen as a result of eustatic rise of sea level associated with the

melting of glaciers of the maximum glaciation.

The boreal transgression following the glaciation reached a height of

100 m above the present sea level and was accompanied by the appearance

of warm-blooded fauna. It is possible that one of such transgressions

was the White Sea transgression that rose 40 m above the present sea

level and was mentioned by M. A. La'rova (1937) as pertaining to the

White Sea and the Pechora.

/79
The submerged coastal line or the surface that had been leveled to 70

to 100 a (fig. 18) corresponds to the last great glaciation. The bottom

rel. ef above the depth differs considerably from deeper areas by its

leveled surface. Sharp shifts in depth are absent here; even on a

distorted scale (fig. 17.2) the bottom surface is only slightly undu-

lating. Only a very thorough analysis enables us to detect the traces

of the Pechora valley and other large valleys on this surface, which are

very clearly pronounced on the relief between 100 and 200 m. This is a

oonsequence of repeated alternating transgressions and regressions. The

reason favoring the great age of the coastal line near the 200 m isobath

is also the presence of completely abraded (rounded) stones found at con-

siderable depths, wOile at smaller depths a fresh matorial predomiates

(M. V. Klenova, 1939).
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One cannot agree with the suggestion of V. N. Saks that the old 200 m

coastal Line pertains to the period of Neo-Quaternary (Zyranian,

according to his terminology) glaciation. There ia no need to associ-

ate the formation of the old coastal line with the coarse-grained

sediments found in the Arctic Basin.

A simple arithmetic counting demonstrates that if the sandy depth level

has been formed 40 thousand years ago, the rate of sedimentation should

have been 6 mm a year. During the time, several transgressions and

regressions have taken place and therefore, assuming that the coastal

line is so young, one must admit that the contemporary movements in the

Barents Sea area occur at a very great speed, exceeding on the average

even the speed of movement of folds in the Caucasus where, according to

the majority of investigator•j, the average speed of movements does not

exceed 1 to 2 mm a year.

V. N. Saks points out a limited contact of the Arctic Oce.n with the

Atlantic Ocean during the formation of sand deposits. However, a complete

drying of the Barents Sea was not necessary for limiting contact; the

presence of thick ice ridges sliding into the sca from Greenland; Fenno-

Scandinavian Shield, Novaya Zmlya, Spitsbergen aid Franz Josef Land /80

would suffioe. A final solution to tha question on the age of submerged

coastal line of the Barents Sea can be achieved only after thorough

investigationa.
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If the "Sartanian" (Sartanskoye) glaciation of V. N. Sakup whioh, he

thinks is charaoterized by the "gray clay deposits" in th, reants Sea#

is considered as the last stage of the Neo-Quaternary glaciation (Valday

01.), it should have taken plane 10 to 12 thousand years ago. The post-

glacial transgression, pertaining to the Tapes petiod 9000 to 8000 years

ago did not rise higher than 6 to 15 m above the present sea level.

Later, according to V. N, Saks (fig. 19), began the general uplift of

the Arctic which, he thinks, is reflected, as stated by H. H. Ermolaev

(1948), in the sediments of the Arctic; Ocean and the Kara Sea (Karskoye

more) by an increased quantity of manganese. Thus, the main periods of

the Quaternary historyp which have been established for ths North Europe,

are also found within the confinesof continental shelf of the Arctic

Ocean and the portions of land adjacent to it. However, tVi qustion

on their duration and the absolute age of one or the other period is not

yet clear. In order to find a final solution to the question, there is

needed not only a thorough investigation of deposits in the Arctic Ocean

but also the deposits of its marginal seas. Such investigations must

be, first of all, carried out in the Barents Sea. Here they will enable

us to compare not only its history with the history of the entire Arctic

as a whole but also to resolve a number of disputable questions on the

"Quaterna"Y geology of the North European part of the USSR of which no

postulations of general acceptance exist to the present time.

As can be seen by examining the geological structure of Barents Sea

coast, in the Post-Hercynian epoch, the segment of the earth's crust has

. . ...~* ... ....... ,... ..
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The daiing of B~arents Be& coast is e,' a differontial type. The m~oat

aneiatio rieing takes place on Novoys ZaW1a and one may think that

thu rias of Novaya Zemlya is aocomopanied by oubsideno in the trench

at Novaya Zemlya (Prinovooemal lkii shelob) and in the Pechora Depression,

As Is known, the subsidence of the latter began as early as in the

Yuniueo period and it was refleoted in the accumulation of relatively

thiok layers of Nmsoico deposits. The subsidence is continuing at the

Ivement time, Osomorphologioal observations show that in the area of

the Peohora coast the tearaoes are lesa oleau'ly pronounced than in other

coastal sections of the Barents Sea*

p..

- I A!
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(acorin to1 V.f< N.1 Sa E, 19148).o

A--early Quaterniary epoch., the time of greatest re-
gression of' the sea; 6--period of maximum glaciation;
B-Sanchugov (interglacial) period; F--period of
Zyryanian (Zyryanskoye) glaciation; 41--Sartanian
(Sartanskoye) period; E--postglacial period; 1--water
expanses; 2--ice caps or continental glaciers; 3--
mountain-valley type glaciers; 14--rivers; S--directions
of ice movements; 6--plains; 7--low plateaus; 8--high
plateaus; 9--mountains of medium height; 10--high
mounltain relief.
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Thi6 is suggested by consolidation of material with depth in columns

(Ia. V. Samoilov and M. V. Klenova, 1927), as well is by the intensive

erosion of K Iguyev Island (ostrov Kolguyev) and the disappearance of

other islands that had existed here, evidently, not so long ago. In

analogy with the more eastern areas, the erosion and destruction of

islands is sometimes thought to result from the melting of permafrost.

This of course does take place; however, the sea actions with respect

to the transfer of products created by thermal abrasion would not have

assumed such an intensity, if a slow sinking of bottom did not occur.

Evidently, the Western Trench, adjacent to the slope of Greenland Sea,

the Norwegian Trench and the entire northern section of the Barents Sea,

where numerous fractures have created a complex pattern of depressions

and elevations, as well as the straits of Franz Josef Land, must be

considered as sirking areas.

The problem of contemporary movements occurring on the Barents Sea floor

will be re-examined after the discussion of morphologic areas of the

floor and the elucidation of thickness and stratification of bontemporary

sediments.
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Chapter IV

INVESTIGATIONS OF BARENTS SEA SEDIMENTS

The investigation of sediments in the Barents Sea, as well as in other

polar seas, can be divided into two periods - very unequal as regards

the quantity of material and the quality of its collection and processing.

The first period ending before World War I, 1914-1918, is characterized

by individual information as to the type of bottom, which was scattered

through the records of expeditions, fragmental special collections and

laboratory analyses of collected samples; the nwmber of the latter

investigations which were carried out mainly by foreign expeditions was

small, the methods of processing the material were different and the

results of investigations could not be well compared,

The second period of investigations of the Barents Sea sediments began

in the Soviet period. Oceanographic work on a large scale, utilization

of the Northern Sea Route, the development of fishing, mainly trawling

in the Barents Sea, raised new, great practical and theoretical problems

concerning the studies of sea floor and made possible the collection oZ

a large variety of material.

Most of the material was collected and processed by a single method

worked out and tested prior to systematic studies (M. V. Klenova, 1926)

and later coordinated with the organizations concerned and introduced

for wide application (Instructions in Marine Geology, 1933). This made
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possible the comparison of results and the utilization of collections

made by various persons or expeditions, in various years and processed

by various analysers.

The oldest data with respect to the Barents Sea floor are found on

navigational charts and in sailing directions, Undoubtedly, the seamen

furrowing the Barents Sea in sailing vessels calling on Grumant (Spits.

bergen), Novaya Zemlya, Vaygaoh and Kolguyev knew the sea floor at

anchor locations.

F. Litke (1828), who pointed out the need for bottom investigations "in

icy seas" where " a circumstance skipped without use or ignored may cause

irreparable damage....", does not forget to mention the type of bottom

in his hbydrographic studies dealing with the Mturman coastal belt (Murman-

skiy bereg) (at Lapland). Some of his remarks have been preserved in

successive issues of sea charts up to the time of Soviet productions.

Indications as to the type of bottom are also found in the charts of

British Admiralty# in German fishing mapsj, ete,

One of the first expeditions that collected and investigated the present

deposits in Arctic seas was the Norwegian North Atlantic Expedition of

1876-1878. The samples of the expedition collected mainly in the Green- /1I0

land Sea and only a few in the western portion of the Barents Sea were

analyzed by L. Schmelok (1882).

In his study L. Schmelok lists stations with typical sediments. The

classification represents mainly the samples of individuml forms of
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rhizopoda, chemical analyses deterominr he composition of sediments

which are soluble and insoluble in salt water, the calcium carbonate,

f'erric oxide and ferrous oxide content. 'hoe ratios of various ferric

and ferrous oxides are computed by types of sedimenta in connection

with their color; presentirg a chart showing rhabdolith clay in the

southern portion of the Barente Sea and the grey clay along the conti-

nental shelf of the Oreenland Sea, the intermediate clay, biloculina

(globigaerina form) clay and volcanic sediments in the same sea. It

follows from the description of sam)les that in the western part of

the sea the layer of greeniah-gray rhabdolith clay is very thin and

is underlain by a grey clay.

A limited number of data concerning the sediments of the Barents Sea are

included in the works of Ia. V. Samoilov and A. 0. Titov (1917), as well

as in the study of T. I. Gorshkova (1924). Thus began the investigation

of contemporary marine deposits, which, initiated by I. I. Mesiatsev

('Tsyatsev, 1921), was carried out at the Maxine Scientific Institute.

The studies laid the groundwork for systematic investigations of geology

of the Barents Sea and the development of a new branch of science -

marine geology. Later they led to the establishment of laboratories of

marine geolcogy: GOING, VNIRO and the new OIN.

We shall discuss the development of investigation of the Barents Sea

sediments in chronological order, touching only occasionally the studies

devoted to the coast of the sea without discussing questions of methods

which will be elucidated later.
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In 1924 Ia. V. Samoilov and T. I. Gorshkova completed the investigation

of sediments of the Barents and Kara seas on the basis of materials

collected by the first expedition of the Floating Marine Soientifio

Institute in 1921 at Malygin. The samples were taken by a dredge and a

trawl and at several stations by the Bachman Core. Fifty samples were

subject to mechanical analysis by the Thoulet method, a number of samples

were analysed from mineralogical and from chemical point of view; also

a thorough review of literature was given.

In 1924., according to K. M. Deriugin's review (1924) of hydrological and

biological studies conducted by the Northern Scientific Trade Expedition

along the Kola Meridian, the bottom samples were examined at 12 stations

and, besides, two mechanical analyses were carried out.

Since 1923 bottom samples were collected by T. I. Gorshkova, since 1925

by her and by M. V. Kienova and later by others during the oceanographic

cruises of the survey vessel Persei (Persey),

The studies by Ia. V. Samoilova (posthumous, 1927) and M. V. Klenova

includes the results of investigations of bottom cores obtained in 1923-

1924 by the Persai (Persey). It presents mechanical analysis; further,

after a special methodological study, a method of elutriation by con-

trolling the size of grain with the aid of microscope (a transformed

Osborn method) was utilized. A detailed description of samples and, for

several stations, mineralogical analysis with a quantitative account of

minerals in heavy and light fractions were carried out. Disclosed was

an increase in the amount of minute fractions (less than O.O2 mm) with
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depth in the sea floor in most of the cores examined, which is supposedly

associated with movements of the coast line.

In a study, M. V. Klenova (1927) discusses a process of underwater

weathering of rocks with the formation of ferrous layers, coatings and

films, which were observed by the expedition on the Persei in 1926. The

materials of an expedition conducted in 1927 include (M. V. Klenova, 1927)

boulders found to the east of Mys Zhelaniya in the Kara Sea but which

originally had been in the Barents Sea.

/105
In 1925 a British expedition in a steam ship commanded by F. Worsley

(1927) carried out studies in the northwestern portion of the Barents

Sea - namely, in the areas of King Charles Islands (Koii Karla Lsid),

Northeastern Land of Spitsbergen (Nordaustlandet) and Franz Josef Land.

The bottom samples were taken by the usual sea gauge and, in addition,

boulders were collected from the sea floor during dredging. Further,

65 depth measurements were made. Ch. Bisset (1930), describing the

collections of the expedition, lists the mean depths for the bottom

types singled out by him: 51.5 nautical fathoms for a rocky bottom, 95

fathoms for "the blue mud (including the green, gray...)"; 130 fathoms

for "the red mud (including the pink and yellow)"; and 142 fathoms for

the samples consisting of two layers with "the red mud" covering "the

blue one". When describing the stone material, he points out that the

fragments of rocks are frequently covered with a brown coating of various

thickness, the degree of its development depending upon the time of sub-

mergence and the size of nucleus of the rock. He also mentions data

S........ ... ... ...
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relative to the content of ferric oxide and ferrous oxide in the coating

and nucleus of the rock and in samples having various colors. The for-

mation of the oxidized coat:'ng and the pink layer is ascribed by Bisset

to the oxidizing action of sea water.

In 1930 M. V. Klenova has discussed the sand of Cheshskaya Guba (fig. 28)

whose samples were collected by the author of expedition on the Persei

(Persey) in 1926, carried out mechanical analyses,designed sediment

charts and made a conclusion that Ch~shskaya Guba is a gulf of the in-

gression type where an intensive washout of former marine sediments

takes place at the present time.

In her transactions (1930) on geological studies of -he Marine Scientific

Institute for the III All-Union Geological Congress in 1928, M. V. Klenova

presents the distribution of sediments on the basis of color of the upper

layer, pointing out that, in accordance with special analyses carried

out for the same samples, the difference in the composition of the upper

pink layer and of the lower greenish-gray layer can be explained by

different oxidation degrees of iron.

The transactions by T. I. Gorshkova (1930) outlines the results of

chemical-mineralogical investigations of sediments of the Barents and

White seas (1931). Some of the conclusions and data of the work will

be elucidated below.
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Fig. 28. Distribution of Sand in
Chg'shskayra Guba (according to
M, V. Kienova, 1930).

1I- coarse sand;

2 -medium sand;

3 -fine sand*.

V. .~ ... .-- ~ .... g ...... V.
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In 1931 was completed the preparation of commercial bottom charts for

individual areas of the Barents Sea. The transactions by M. V. Klenova

(1933) for the first session of tho State Oceanographic Institute in

April 1931 expound the investigations of mechanical composition of

sediments and the statistical procescing of about 60 thousand bottom

identifications on the basis of data collected by the captains of com-

mercial trawlers during 1927-1929. The bottom charts and lithological

profiles enabled us to notice a number of characteristics in the distri-

bution of sediments on the sea floors which were confirmed also by later

studies. Thus, it was established that a variation in mechanical

composition occurs when the change in depth raaches 5 to 10 m if the angle

of slope is small. The angles of slopes were investigated, the submerged

coastal contours were disclosed at a depth of 180 to 220 m and 50 to 70 /106

m; also accumulations of commercial fishes were found at these depths.

M. V. Klenova (1932) prepared sediment charts for the northwestern

portion of the Barrnts Sea, which were based on mechanical analyses of

samples collected in 1930 from the vessel Knipovich in the areas of

Charles Island (Prins Karls Forland), Victoria Island (ostrov Viktoriya),

the White Island (Djevlejya or ostrov Belyy) and Franz Josef Land. The

investigations of sedimants in the area, which are frequently covered

witb ice, enabled us to classify the distribution of sediments on the

sea floor by mechanical composition and by ice distribution on the sea

surface. When comparing the character of sediments with iciness we

succeeded in findirg that, if all other conditions ale equals a greater

chance to come across concentrated ice in calm areas characterized by
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sedimentation of a material with mud greatly in preponderance than in

areas characterized by swift water movement, where relatively coarser

sediments are deposited.

On the basis of ei.qeriences from preceding investigations, instructions

in marine geology (1933) were prepared in 1932, but in 1933 a number of

studies of the Motovski Gulf (Motovskiy Zaliv) and of many sea arms of

the Murman Coast (Murmanskiy bereg) and the White Sea (Beloye More) were

completed (M. V. Klenova, T. I. Gorshkova, L. A. Lastrebova, V. P.

Zenkovich, 1938), M. V. Klenova presented an analysis of bottom relief

in the Motovski Gule (Motovskiy Zaliv), the distribution of sediments,

their characteristics according to mechanical composition, the content

of heavy fractions, mineralogical analyses of a number of samples, the

distribution of boulders, the relation of ferrous oxide and ferric

okde. All of the data are related to the general hydrological, hydro-

chemical and biological regime of the gulf.

T. I. Gorshkova (1938) investigated the content of organic carbon and

nitrogen, finding that in the sediments of the Motovski. Gulf (Motovskiy

Zaliv), as well as in those of the Barents Sea (1936), thi quantity of

C and N is associated with the content of fractions smaller than 0.01 mm

and that it increases with increase in their quantity. The ratio of

carbon to nitrogen is rather constant, the average being 7.

The investigation of chlorophyll (1938) enabled L. A. Iastrebova to find

that it is completely absent from the pink sediments of the Barents Sea,

which can be explained by their great oxidizing ability.
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The investigations carried out in the Motovwki Oulf (Motovuhiy Zaliv) if%

1931 and in the sea arms of the Muriwi Coast (MXumanskiy barog) and the

White Sea (Beloyo More) initiated a systematio bottom sui vy of NuiIan

fjords as a result of which a number of bottom oharts an1 explanatory

notes were prepared (V. P. Zenkovich, P. 6. Vin•tgradova, L. A. lastrobova

et al). Here it is not possible for us to discuss the studies bucause

of lack of space, though they present a vast material for learning the

general rules of sedimentation and the factual infolriation of diatri-

bution of bottom types in connection with the relief of the tuian gulfs

and sea arms.

In 1934, when the Marine Scientific Institute was included in the system

of fisheries, the research of marine geology based on the methods

developed for the Barents Sea was transferred to other seas of USSR.

Laboratories concentrating on bottom surveys and on systematic inve~ti-

gation of coasts were organized.

In 1934 T. I. Gorshkova (1957) completed her work on the distribution of

carbonates and organic substances in the sediments of the Bare-its Sea

the results of which will be discussed more thoroughly in the chapter

dealing with chemical processes. In the same year M. V. Klenova presented

for the first time a chart of the entire sea showing the distribution of

fractions smaller than 0.01 mm, the mean mechanical composition of various

types of sediments and chemical analyses of the types (1940),I In the en.

suing years there appeared a number of articles dealing with individual

problems of sediments in the Barents Sea. The problems will be discussed

in the respective chapters of this book.

1A condensed version of the work was published in 194O.
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Further, the conditions of underwater weathering were dlarifed (M. V.
Ilenovap 1936), the distribution of manganeae (X4 V. Klenova ad A, S,

Pakhomova, 194O), phosphorus (H. V. Klenova and H. L. Oudianokaia, 194O);

oclorophyll (V. P,. Zenkovioh and L, A. lastrabova, 194a6) were invosti-

gated. Several cores of the Barents Sea wore desoribed (P. So Vfiogradova,

1946), the oxidiuing-reduocig regime and p H were atuded (B. V. Brueviah#

1938; A. V. Trofimov, 1939). Also the results of inveatigatiohs of

coasta were publiahed (V. P. Zenkovioh, 1937, 1938, 1941# otc.1 D. 0.

Panov, 1941 etc.) as well as those of bottom morphology (M. V. Klenova,

1938, 19391 V. P. Zenovioh, 1938).

Simultaneously, the scientific-commercial investigations of the sea

bottom and comparison of charts continued (Po S. Vinogradova, V. P.

Zenkovioh, O..N. Kiselev, N. V. Klenova tad others) as well as laboratory

investigations of the many collections which were used as a material for

this study (fig. 29).

Before discussing the factual material, the methods used by various

investigators in studying the sediments of the Barents Sea must be out-

lined. The need for using a well-defined method in order to obtain

comparable materials have been mentioned more than once (Is. V. Samoilov,

1926; M. V. Klenova, 1931, 1934, 1936). It is known that any retreat

from one or the other method of sample collection or thie preliminary

processing and laboratory research of such complex and unstable materials

as the marine sediments are, cause deviations in numerical results. 1

lThe possibility of direct numerical comparisons was of special importance
in the first stage of investigations concerning the marine sedimentation.

•'•i~~i• - - t~i• • •i* '*.i * *• *• *•*'. ;* • i'* ••• L • , *'



b'lret of &110 attention ahould be paid to the method of collection and

preaervation of samplea. Ini the Norwegian expedition during 1876 -.l878 p

the bottom eaaiples were obtained by a tubtilar gaugel the length of the

tube being 9 inlhes and width 2 inchea at sm~all deptha; but at depths

greater than 1000 fathoms a longer tube was used (17 and 2*2 inches,

)rempeotively). After removal aid a brief dasoription of awwplea,, they

wore plA~ced in glass jars and delivered to laboratory'., On the Fran

also the samples were colleated by a tubular gauga; they were kept either

Uin alcohol or in dry condition, On tho Iolgio the samples were collected

by a bottom dredge (draga) and the samplea left for processing in Thule

were fixed witha formalin in glass Jars.1

r-is knon, Foraalin dissolves calciun carbonates and is used in
contemporary oceanographic research on3,v for fixing the organisms
not containing carbonates.

Aj
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On the Poseidon Expedition the bottom was characterized by samples taken

by dredges. Dr. Alburg and Dr. Stoller studied samples taken by dredges;

only 10 samples were obtained by tubes.

Thus, prior to the Soviet reaearch, the improved instruments for the

collection of bottom samples, which were already known and applied in

oceanographic research on the Challenger, Baldwin, etc., were almost

never used in the Barents Sea.

The samples of Plomaornin Expedition on the Malygin in 1921 were also

taken mainly by dredges and trawls; only 15 samples out of the number

processed by I. V. Samoilov and T. I. Gorshkova (1924) were taken by the

Bachman tube. The samples were fixed by spirit.

In 1923-1924 the expedition on the Persei (Persey) utilized the Bachman

and Eckman tubes. The coefficient of useful action of the former was

J46%. of the latter 61%. The average length of tubes was 6,7 and 17 c,

respectively. In 1925 the use of improved types of Eckman tubes was

introduced on the Persei (Persey). The tubes were equipped with an

internal bearing, which made possible the collection of samples in

natural conditions without deformations, with conical valves and strainers

that slide down the tube and close its lower end as soon as the tube

leaves the bottoa; as a result# the coefficient of useful action in.

croesed to 76%.

In cruises during 1923-1924 the fixing of samples was done ly spirit.

Since 1925 they were preserved in dry conditions; the fixing with spirit
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Was done only for investigation of rhizopoda.

After 1928, some samples and those processed by the writer of the mono-

graph dealing with the methods of research were taken in moist natural

conditions.

As has been pointed out several times Ila. V. Samoilov, 1926; K. N.

Deriugin, 1928; II All-Union Hydrological Congress; III All-Union Geo-

logical Congress in 1928 in Tashkent (resolution on report by M. V.

Klenova, 1930); IV Hydrological Conference of Baltic Lands in Leningrad,

1933; M. V. Klenova, 1934, 1948J a great difference exists in methodo-

logical problems of mechanical analysis, thich is the first step in the

investigation of loose materials, soils and rocks. Several attempts to

achieve a uniformity of methods,, which have been made at a number of

conferences, at international conferences of soil scientists for instance,

and elsewhere, have not yet led to a generally approved standard method

and classification of fractions. Even the investigations of samples

collected by the same expedition are made by various methods and limits

of fractions, which leads to incomparable data (Prattje and Correns,

for instance, when processing the results of German expedition on the

Metheor in 1925-1927).

Also for the investigation of sediments of the Barents Sea and the ad-

jacent basins most diverse methods were used. Thus, 0. Boggild (1906)

used the Schewa method for the samples collected by the expeditions on

Ingolf and Fram, Thoulet (1910) employed the screen analysis for course
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fractions and elutriation in a separating funnel for minute fractions.

Stetson (1933) employed the screen and hydro'jetric methods, as established

by Casagrande, for the exmination of samples obtained by the expedition

on Nautilus. With a view to obtaining a material comperable with the

data obtained by Thoulet, Ia. V. Samoiloy and T. I. Gorshkova (1924)

processed the samples brought by the Malygin in 1921 by elutriation in

a separating funnel. Soon Ia. V. Samoilov (1923) paid attention to the

existing divergence in the problems of mechanical analysis and classi-

fication fragments, organ'lzing methodological studies in finding most

complete methods and a uniform classification system. After Ia. V.

Samoilov's death in 1925, this work was completed by the writer of this

monograph (1926, 1930, 1931). The method of mechanical analysis con-

trolling the size of grain by means of a microscope was established by

the Interdepartmental Commission on Mechanical Analysis at the State

Oceanographic Institute, which approved also the classification of /109

fragments and classification of sediments concerning the mechanical

composition, which were proposed by the writer. The moistening of

bottom (samples) batches, which had been dried at room temperature and

kept in air-dry condition, was approved as a method for preparing samplen

for ana3,vsis.

According to the decision of the commission (M. V. Klenova, 1931), a

standard method and classification was approved (in 1930) by the Hydro-

graphic Administration for the investigation of sediments in the Barents

Sea and later for other seas. Further, the standard method and olassi-

fication were approved for use on sea charts: for bottom charts in 1940
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and for the charts of Sea Atlas (14,rokoy Atlas) in 1944~.

The investigational method of mechanical composition of sediments was

widely used in studies of bottom surveys for all the seas of USSR.

In 1935 V. P. Zenkcovich carried out a methodical study of the Materials

collei~ted from the Barents Sea with a view to clarif2ying the effect of

drying on the mechanical composition of samples.* As could be expected,,

and as was noted by K. Correns relative to the sediments of the Atlantic

Ocean (1935). the results of analyzing moist and dry samples differed

considerably. The difference increased with increase of fractions

smaller than 0.01 mm (table 4i).

According to data by V. P. Zenkovich (1949). the relation between the

content of small fragments in moist wnd dry samples varies from 1.1 to

1.93.

The diagram of the mean mechanical composition (fig. 30 on page 107)

computed on the basis of the data for dry and mocist samples shows the

displacement of curves characterizing individual fragments, whIe pre

serving the over-anl pattern. Also the general pattern of the distri-

bution of sediments on the bottom (fig, 31) is preserved, Thus the

assertions of V. F. Zenkovich (191.9) and S. I. Iial$.nin (1951t 1954.) that

a sample assumes an essentially different mechanical compoeition of

drying, which is artificially changed in the procese of analysis, cannot

be swastantiatede
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Table 4

MECHANICAL ANALYSIS OF BARENTS SEA SEDIMENTS AT VARIOUS METHODS OF
PREPARATION (ANALYSES BY P. S. VINOGRAflOVA, AnD S. I. MALININ)

St. 3288 St,ý 3225 St. 3313
Fractions Weight,, g

6. 0 19.781 5.93 18.052  6.8 3..363

a b a b a b

S(4-0) (8.0) (26.5) (34.0)4 Traces Traces

1 O.1 58.1 59.7 27.1 31.4 1.9 1.8

o.1-0.05 26.2 24-.9 25.7 17.7 19.9 12.5

o.o5-o.ol 8.4 5.2 23.2 17.4 42.2 33.0

<O.01 7.3 10.2 24.0 33.5 36.0 52.7

Le-E. a designates dry material;

b aoist material.

l' 2D3 St. 3288. muddy sand# moisture 26.08%; St. 3225: sandy mud, moistux'e

1s2o9%; St. 3313: mud#, misture 53.9%.

4yraotlon>l m is deducted from the batch and is not included in the

sun of 00%.
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Numerous simultaneous and repeated analyses of Barents Sea sediments

processed by elutriation, controlling the grain size, demonstrated that

differences between simultaneous analyses of (1) fragments smaller than

0.01 mm do not exceed 1.1%; of (2) coarse silt particles (from 0.1 to /10

0.05 mu) do not exceed 3.5%; of (3) minute silt particles (from 0.05 to

0.01 mm) do not exceed 2.9%; and of (4) eand (from 1 to 0.1 mm) do not

exceed 3%. Differences in gravelp whose quantity is deducted from the

batch, are considerably greater because of size of the batch is small -

5 to 8 g, but for determination of the amount of coarser material,

considerably greater batches - to 100 g and more - are needed (M. V.

Klenova, 1930).

For fragments smaller than 0.01 mm the agreement among calculations

made by various analysers is the best, but the average differences for

calculations made by various analysers exceed the differences among the

calculations made by the same analyser, which has already been mentioned

(M. V. Klenova, 1930).

The analyses of core and dredge samples taken at the same station, as

could be expected, yielded less constant results. This can be explained

by the fact that only the upper layer of a column can be secured without

destroying the stratification, but in the case of a bottom dredge one

can obtain undisturbed composition of the upper layer only under very

favorable conditions, if it is possiblo to out out a section without

disturbing its stratification and if the upper layer is not washed out

when the inat ment is lifted on ship board.
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Fig. 31. Isolines of~ the conterat of' f ragmezits ama&Uey. thazi
0.,O1 =m (in percentages) for an area of the Barento~ 8e"
based on dry and moist miaterials (data by V. P, 7anko'vi.n).

A -- based on analysis of' dry mauteriall

-~based on analysis of' voist muateri.al,
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whiluh &,o w-p1au d by %mwiy iand ad a uoa'eae, matoerial nearer to tho

At ttho vaoteun m•d of the Moivogian Trtioh, whera the t ubulenoe of water

tI wNall mWJ to boiijg dapkvited, Xli oownotiEqn with the hbottom vlief

ia~lwg tho oooat~ ýfg 32)8 the odimentoi ootaint, of pabble, detritus

(shohobeRI), gavvell buit 10ar NordcApp, o wtn at ' d*pth of 308 m

(St, 113)jh) wie ouix find 4 ooaroe ahafly amid and fine gravel containing

a large quaitity of orglaai ua'kbiatu rragsienti among whioh the grains

of miiwrna' dioappear, The lamia mad opinus of sea urohins, the remains

of hydroido, aiuablo r1iuopodup fragmente of mollsksa Pecten iqlandioua

and brauhiopoda are fownd hero, Single m•iieroal i•uleli are represented

by quartz and tragmenta of rooks whi•h are partly subangular. At leoner

deptha, slightly to the weat, the bottom is oovored by a ahelly sand ofl

yellowinh.-white ooloi oontaining numerous oaloareoua rhiuopoda with a

amall admix-ta of sponge apiculea (St. 2•lh 6 , fr'o 236 to •O0 a), At
Uw bane of the slope oane c find (t., 1135 310 ro) a light and fine

1The MAoeotioji of' bottom samples was mtade by the expedition ship Persei
(Persey) during the following oruiseei the .5th in 1924, the l7th in
1928$ the 5Oth in 1934. - T. 1, Oorahkoval the 19th in 1929. - K. I.
Olevinkui; the 20th in 1930. - V. P. Zenkoviohj the 355th in 1931, L.
A, lantrabova and E. K. Kopyloval the 40th in 1932., V. P. Zonkovioli and
E. K. Kopylova; 49th in 1934. P. N, Novilcovi •4th in 1931. S3 I.
Haliniii and EumovlevA. On the expedition ship Knipovich during the 52nd
oru'•ie (i 1935) the colleotions were made by N. N. Khoklin.

P+ .++ . . . . r ..,, ....~ ~ ~ ~~. .. .+ . . .... . ... ... ........... ...... .. .
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greenieh-gray sand with numerous fragments and unbroken Aatrorhiza,

Miliolina# lobilerina, spines of urchim and eponpas shells of oetra-

codev fragments of mollusks, etc. In the mineral fraction the angular

quarts grains prevail; also the feldspar and mica are found. A large

quantity of gravel and shingle$ in a majority of cases rounrdd and sub-

angular, derived Pwm granite and gray schist (rod-shaped fragments) is

in great quantities mixed with sand. Despite a certain decrease of depth

(St. 2,786 2•90 in), farther to the north on the cross section one can

find greenish-gray dust-like and muddy sand oonsiatiw3 predominantly of

quartz and having an admixture of silioia spicules of sponges and) in

smaller quantity, gravel, detritus and carbonate fragments.

The profiles (tig. 33) show that, with increasing distance from the

coast and increasiag depth, the quantity of coarse fractions decreases

and the proportion of grains maller than 0.01 m increases. Sand turns

into muddy sand and sandy mud, which becomes considerably coarser or is

replaced by muddy sand again as the bottom rises (fig. 33, A). As the

depth wvries from 286 to 367 m the quantity of particles smaller than

0.01 = increases from 6.3% (St. 3280) to 24.51 (St. 3281),

It 1hydrodtpaio processes are active, a olose connection between the

composition of sediments and relief is observed even over very stall

distances. Thus, for instance, at the point 70030' of the cross section

extending along the Kola meridian, where, as a result of repeated hydr)-

logical investigation•s we had obtained more than once samples ounsisting

of yellowish-gray sandy mud underlain by old rosy-gray clay, the depths

of stations established by individual cruises ranged from 241 to 252 m.
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F'ig. 32.. Changes with depth in miaohanica1 composition of sediments
along the. cressu section Cape tiordkcapp-IBear Island (Bj~rng1ya).

1 fragments from I to 0.1 amm

2 fragments from 0.1 to O0*0 imi;

3 fragmimnts from 0.05 to 0.01 =I.

l~k 114 -- fragments loes than 0.01 am.

Horizontal line: Cape Nordkapp, ----- Bear Island.
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Despite the fact that analyses were carried out by various analysts and

at various times$ they came up with the same type of sediment. in which

the proportion of grains smaller than 0.01 = changed with changes in

depthe Also the changes in thickness of the upper layer are regular;

the thickness increases with decrease in depth.

An old viscous clay, which, aooording to 0. Holtedahl, is of morainic

origin can be seen at places on the surface of the bottom or it is con-

cealed by a thin layer of the contemporary deposits on steep slopes of

continental coasts.

On the cross section extending along the Kola meridian, a rosy-gray clay
is found under the layer of contemporary yellowish-gray sandy mud and

has a thickness of 13 to 27 om (St. 1532, 241 m; St. 2908, 248 m; St.

3347* 246 m; St. 1533p 223 m). At Station 1534 (261 m) the rough

surface of a dense and heavy gray clay with gravel and few carbonate

remnants is covered with a sandy interlayer over which a layer of greenish-

gray sandy mud 17 cm thick is lying (fig. 34, 1).

At stations located more to the west (St. 2786, 290 m; St. 1877, 282 m)

the underlying gray or rosy-gray sandy mud with few carbonate remnants,

numerous sandy interlayers and sometimes with pseudomorphs of limonite /115

after pyrite, which changes gradually into the contemporary greenish-

gray or yellowish-gray muddy sand with sponge spicules and carbonate

rhizopods. Exactly the same gradual transition from gray and slightly

rosy-gray mud to greenish-and yellowish-gray mud is observed in the calm

zone of the eastern end of the Norwegian Trench at long. 350 E (St. 1070,
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Fig. 33. Changes with depth in mechnical composition of sediments.

A -- cross section along the 27th meridian (Stations 3280 to 3286);

5-- cross section along the 30th meridian (Stations 3317 to 3326)1

B - cross section along the 32nd meridian (Stations 3329 to 3339).

Fractions in histograms i 1--greater thun 1 mm; 2-from 1 to 0.1

ji 3--from 0.1 to 0.05 wm, 4--from 0.05 to 0.01 mm; 5--cmaller

than 0.01 me

Horizontal line beneath the figute designations.
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240 m) where, evidently, the accumulation of erosional products takes

place. Along the northern boundary of the area, the thickness of con-

temporary sediments decreases to 7 cm (St. 3337, 313 m) and to 1 to 2

cm (St. 3339, 267 m). Deeper, beneath the underlying layer of old clay,

a transition layer consisting of a mixture of gr6enish-gray sandy mud

with ,lumps of dense homogenous gray clay is found. Analysis of surface

layers of the columns, as in the case of St. 1070, leads to a double-

apex graph of mechaniral composition (fig. 33, b, St. 3317; fig. 33, B,

St. 3337).

Thus the slopes of the Nordkapp Trench can be characterized as areas

having a thin layer of sediments covering the underlying deposits of

greater age which is either marked 'by a pronounced boundary or by a

transitional layer of mixed ch,1p Aition.

Thus the slopes of the Nordkapp Trench can be considered as areas covered

by a thin layer of contemporary deposits lying on older deposits; the

boundary is either sharply delineated or an intermediate layer of mixed

composition lies between the two layers.
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Fig. 34s.

1 s- andy interlayer with gravel on a rough surface of rosy-

gray m'ud (clay) onl a 16 cm column beneath greenish-gray

sandy muud-the second column of St. 15314, 261 m;-

2 -- old clay, rosy-gray and bluish-gray, under the present

greenish-gray sand with gravel (St. 677., 1143 m; the

length of column 30 cm);

3 -- the same under sandy mud (St. 673, 219 m; the length of

column 53 cm).
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The swift currents and steep gradients characterize well the presence

of coarse deposits at great depths. Although in connection with a

profuse development of bottom fauna, which is associated with the inflow

of warm Atlantic waters, an essential part of the coarse fragments of

deposits consists of remnants of organisms, the fact does not modify

the basic rule of sedimentation, i.e. a close connection between the

variation of mechanical composition and the bottom relief as well as

the hydrodynamical rmgime.

With increase in the quantity of fragments smaller than 0.01 mm the

content of sand particles decreases. A curve in the interval of muddy

sand attests that a considerable quantity of material comes P'rom another

source. In this case it is determined by an increase in the proportion

of particles of this size (muddy sand) on the steep slope between the

coast and the depths of the Norwegian Trench. Also the coarse silt

fraction increases here, but the bend of the c'rve of fine silt indi-

cates an increased content of clay aggregates in some products of the

erosion of old sediments.

H
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Fig. 35. The muea• znecharica!1 composition of sediments in
the southern part of the Barents Sea where the
hydrod~ynamic activity is great.

a -- the first (Nordkapp) area; j - the seoond area (Murman-

skoye melovod'ye); C -- the third (Prikanlnskiy rayor•) area;

S-- the fifth area (Mwwmanskaya banka); • -- the sixcth ares

(Zapadnyye promyslovyye banki); e -- the eighth area (Gwjinaya

banka or Goose Bank). Fragments in umm: 1 -- 1.0 to 0.1;

2 - 0.1 to 0.05; 3 -- 0.05 to 0.01.
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Table 5

MEAN MECHANICAL COMPOSITION OF SEDIMENTS

Typ o Frcton Depth in mn, Fractions in mm
bottom 4 0.01 MR

in % from-to mean 71 1-0,1 O*1-O,05jOO5-O.O1. <O01

Nordkapp Area

Sand <5 307-310 308 (7,0) 47,9 42,8 6,5 2,8 2

Muddy Sand 5-10 223-319 275 (9,2) 50,8 34,4 7,3 7,5 9

Sandy Mud 10-20 207-352 262 (2,3) 14,5 45,2 24,1 16,2 28

" " 20-30 246-367 318 Traces 3,5 41,8 32,1 22,6 7

Mud 30-40 240-340 297 (0,5) 3,1 40,1 22,9 33,9 3

Underwatw Slope of Mumwan

Sand <5 39-199 154 (4,2) 33,1 58,2 5,3 3,4 26

Muddy Sand 5-10 95-257 186 (5,5) 23,1 60,3 9,7 6,9 33

Sandy Mud 10-20 45-277 200 (4,1) 9*2 61,A 16,7 12,7 12

" " 20-30 69-289 213 (1,5) 5,9 37,6 30,5 26,9 7

Mud 30-40 150-275 p227 Trame 0,5 31,1 35A4 32,9 3

L



TRANS-130 76/117

2, Underwater Slope of Murman

The area of underwater slope of the Murman was considered by us to form

a belt about 100 km wide along the coast of the Fenno-Scandinavian

Shield, which comprises a part of USSR and extends from the Rybachiy

Peninsula (poluostrov Rybachiy) on the west to Svyatoy Nos and the neck

of the White Sea (gorlo Belogo Morya).

As was pointed out above, this area is characterized by a very complex

relief, of the relict type, evidently, which is associated with the

sinking of the structures of Rybachiy Island (poluostrov Rybachiy) and

Kil'din Island (ostrov Kil'din).

At Rybacliy Island (•,oluostrov Rybachiy) and farther to the east, the

underwater slope falls abraptly to 100 to 150 m, but then it forms a

clearly pronounced terrace whose individual depressions exceed 200 M.

In the direction of the neck of the White Sea (gorlo Belogo Morya) the

terrace widens. The gradients are not large here, The hydrodynamic

regime is characterized by great activity which is associated with tidal

currents, swell coming from the northeast and north as well as from the

coastal branch of the Nordkapp Current. Small local eddy currents -

zones of lull - are formed at entrances to gulfs, as for instance in

the so-called "triangle" between poluostrov Rybachiy and ostrov Kil'din

whose deepest spot is called the Trawling Pit (Tralovaya Yams) (305 m).
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The bottom of the steep coastal zone ro0aohed by Utrong tidal QW1.011ts

and subject to wave action is covorad with shinglo, gtravel, sheolls -ad

their fragments. 1 Along the o~ast, espeoially in the aread of islanda

ostrov Oleniy, ostrov Kharlov, ostrova Iokiaakiyeo near capes oeo awl

observe frequent outcrops ' rooks occurring in their place otf origin,

individual cliffs and stones as well as scattered %roas of boulders,

The latter are found in straits, in the proliv (strait) Kil'dinakaya

Salina, for instance, where the strong tidal currents carry away all of

the smaller fragments. The coarse fragments are usually overgrown with /118

epifauna, places affected by swift currents are overgrown with litho-

thamnians. In areas that can be considered ralatively calm becaase of

protection by the coast (to the east of the Kil'din Island (ostrov

Kil'din), at the entrance to Guba Teriberka, in the Gulf Svyatoy Nos

(SvyaLonosskiy zaliv), etc., for instance) a fine powdery sand is found,

but to the north of Cape Svyatoy Nos (Mys Svyatoy Nos) shells with their

fragments cover the bottom. At depths exceeding 100 m, coarse sediments

are replaced by fine dust-like sand, but farther, at a depth of approxi-

mately 200 m muddy sand is found. The sand belt widens toward the east

where it joins the sand lying in the neck of the White Sea (gorlo Belogo

1 The bottom samples were Qollected during the following cruises of the
survey ship Persei (Persey): the 6th in 1925, 12th and 13th in 1927, 17th
in 1928; by T, I. Gorshkova; the 15th in 1926, 18th in 1929, 24;h in 1931
by M. V. Klenova; the 19th in 1929 by K. R, Olevinskii; tha 28th in 1930
by V. P. Zenkovich; the 44th in 1933 by E. F. Belevich, P. G. Popov, V. P.
Zenkovich and P. S. Vinogradova; 49gth in 1937 by' 1. N. Ncvlkov; the 54th
in 1935 by 3. :. Malinin and Kuzovleva; du-.ing the following cruises of
the survey ship Knipovich: the 24th In ."31 by Ko A. Rachkovskaia; the
48th in 1934 by S. I. Malinin; the 52r), i -I35 by N. N. Khokhlin; of
the survey ship rssledoratel': the lst and 2nd cruises in 1937 and the
11th cruise in 1938 by P. S. Vinogradova.

A~r~i~t~k <-,Iinr~vi'e'Al
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riohed with gravel foxvied from the I'ragmfzats of Muroma and K(illdin rooks.

In the western part of the area, in contrast to tile Nordkapp Trenoh, thle

admixture of carbonate fra~inents is not greatj, but at piaces such as t~he

Kil'din Bank (Killdinskaya banka), for instaaiep the sand is enriched

wif h siliceous spicules which form a ciurtinuuus cover,, reminiscent ofs

glasvs wool, after~ the saurple has been rinsed on a sieve. Frequently the

shells of sandy ty~erpiuuina siibnodosa are found.

In the eastern section of the H4urman Shoals (Murmuanskoye melkovodfye)

where, according to P. S. Vinogradova (1957)j sloping underwater ridges

with rocks occurring in their. p),4ce of origin have been found by echo

soundin'os t,: lie ne~ar the surface of bottom; the sand ia represented by

two types: tk'e first type contains particles ranging from 1 to 0.1. Mm,
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qbitity thie o•i iti typel a w ista of a wall ortoed (fti WO ,and in
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Kionovad 193o0) arith a stable a2tion of one fautoh, in thio inetanle

with p(aauioant tidal ourrvntd whose sp0yd re)sleae I to 2 knotsd (0s5 to

1 yi/sac)o The iuchi•ual who ell sorting ia not so pronounuod and whis h

contains an admixtpo l of coarse fragments is found at the r'isaoh of

tha ridges, delineating for instane the Kaat din Hankr (1p 'dinakaya

bwApea) though its roline is not well pronounded (fig. 36).

At a depth of approxidately 200 m the bottom of the Murman lehoals

(Meunaskoye melkovod'ye) is covered with a muddy sand having a greenish-

gray color) which is usually well sorted. Sometimes the muddy sand

contains lump~s of clay washed out of the underlyi~ng layers l in such a

case its mechanical composition is characterized by a graph forming

two peaks (for inutance St. 941p 200 mi and St. 942# 200 ms).

The acocumulation of eroded material from old clay deposits leads some-

times to the appearance of a more fine-grained material at small depths#

as for instance in the southern part of the cross section along the 32nd

meridian near the Rybachiy Peninsula (poluostrov Rybachiy) (fig. 33; St.

3329, 69 m and St. 3330, 180 m), while at greater depths, farther to the

north, a coarser material is deposited. An enrichment with small fragments

is also observed off the entrance to the Pul.fs of Kol 'skiy (zaliv) and
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Fig. 36, Changes in the type of mechanical

composition of sediments on the
Kil 'din Bank (Kilidinskaya banka).
(For designations see fig# 33)c
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A protective layer of coarse material is accumulating on the surface of

an active washout of underlying deposits (fig. 34, 3; St. 673, 219 m,

at the entrance to the Motovskiy Gulf (Motovskiy zaliv)). In the column

the contemporary sandy mud layer is 23 cm thick; deeper, to 53 =m (the

end of core) a dense, heavy clay with alternating rosy and bluish-gray

layers is found; at discontinuities a slight admixture oZ sand occurs.

In the central part of the Motovskiy Gulf (Motovskiy saliv) (St. 666,

228 m) under a layer 13 cm thick consisting of greenish-gray sandy mud 7

with worm holes, gravel, and sandy and calcareous rhizopods lies a

stratified layer consisting of light-gray, almost white, clayey mud and

greenish-gray mud, which is possibly an alteration of rocks occurring

in their place of origin,

The cores obtained at the cross section extending along the Kola meridian

(33030'; fig. 38) from under a layer of greenish-gray muddy sand or sandy

mud with fragments of mollusks, shlls of Leda sp., Astarte sp., which

were sometimes wrapped in ocherous rings with calcareous foraminifera,

contained a rosy-gray clay, more or less sandy, ekriched with gravel

and small shingle (rosy-colored granite, gray sandetone). Farther to

the east, under the contem porary sediments, lies a pinkish-gray clay

(St. 678, 196 cm) or a stratified greenish-gray and rosy-gray mud slightly

effervescent with HMl (St. 1072, 161 m). On the slope of the Southern

Murman Bank (Yuzhnaya Murmanskaya banka) a transitional ý.ayer only 2 cm

thick and consisting of a mixture of greenish-gray muddy sand and rosy-

gray clayey mud lies under a layer of muddy sand 7 cm thick. On cores
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Fig. 39. Mechanical composition of sediments in con~nection
with depth. A cross section along the meridian
36°.

a -- distribution of fragments by stations: fragments.

1-- i to 0.1ram; 2 -- 0.1 to 0.0- 5 ; 3 -- 0.07 to 0.01

nan; 4 -- smaller than 0.01 mam; 5 -- depth (in meters).

dg-- distribution of coarse fragments in connection with

the content of particles smaller than 0.01 nun; fragments:

6 -- i to 0.1 mm; 7 -- 0.1 to 0.05 mm; 8 - 0.05 to .01 mm.

At the bottom of the figure, left to right:

Stations 15% fragments

/0.01 mrm.
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9 cm long (St. 258, 200 m) lies a uniform clay with subconchoidal

fractures of rosy- or violet-gray color.

Lying near the surface of the bottom, especially on slopes, the old clay

shows an admixture of fine-grained material at washouts so that at times

the mechanical composition of tne upper sediment layer is presented by

a graph having two apices. This is reflected in graphs depicting the /122

average mechanical composition (table 5 and fig. 35) where a bend in

the curve representing the coarse silt reflected the inflow of a new

material interrupting the successive pattern of mechanical differenti-

ation. On the smooth surface of the Murman Shoals (Murmanskoye melko-

vod'ye), for instance in the cross section along the meridian of long.

360 E, the quantity of individual fragments changes uniformly with

increase in depth from 80 to 211 ms, but the graph representing their

mutual relation attests to an abrupt shift of composition at a depth

of approximately 180 i (fig. 39).

3. Pre-Kanin Area

(Prikaninskiy rayon)

The pre-Kanin area consists of the northern section of the White Sea

Funnel (Voronka Belogo Morya) and a belt 50 km wide around the Kanin

Peninsula (poluostrov Kanin) to the entrance to Cheshskaya Guba (Ch.

Bay). Between the Terskiy Coast (Terskiy bereg) of the Kola Peninsula

(Kol'skiy poluostrov) and the east coast of the Kanin Peninsula (polu-

ostrov Kanin) the bottom relief is very smooth and only in the southern

part of the submarine plain, nearer to Mezenskaya Guba (Mezen' Gulf or
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Mezenakiy zaliv), appear sloping elevations. A rougher relief is

observed near the Cape Kanin Nos (Mys Kaninskiy Nos), it extends in

northwestward direction. A rather steep slope is found along the north

coast of the Kanin Peninsula (poluostrov Kanin) to a depth of 20 to 25

m. Toward the north its slope gradually becomes gentle to 50 to 60 m,

but toward the east the angle of declination becomes steeper due to the

extension of the original rocks of the Kryazb Kanin Kamen' (Kaninskiy

Kamen', i.e. the Kanin Stone). Farther to the east a sloping bottom

extends toward the Kolguyev Island (ostrov Kolgiyev) and Cheshskaya Guba

(V. P. Kallianov and V. P. Androsova, 1933; the studies by P. S. Vino-

gradova, M. V. Klenova and V. P. Zenkovich, and E. K. Kopylova).

The sediments of the pre-Kanin area are represented predominantly by

sand with a considerable amount of coarse fragments as well as with

shells and baniacles and their fragments, 1

The principal active processes of the hydrodynamic regime are the power-

ful tidal and, permanent currents. They actively erode the bottom,

especially along the submerged coastal line which consists of inden-

tations of the 50 m isobath where often the outcrops of original clay

are observed. Investigations concerning the productivity of bottom

•The bottom samples were obtained by T. IL Gorshkova during the following
cruises of survey ship Persei (Persey): the 4th in 1924 and 13th in
1927; by M. V. Klenova during the following cruises of the same vessel:
the 8th in 1925, 10th in 1926 and 15th in 1928; by P. W. Novikov during
the 49th cruise of the same vessel in 1934P and by N. N. Khokhlin during
the 52nd cruise of survey ship Knipovich in 1935.

--- '.. -
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fauna (L. A. Zenkevioh, 1930) demonstrate a great variety and profusion

of benthos consisting mainly of mollusks, crustaceans and worms, but

containing also spots of mud around the Cape Kanin Nos (Mys Kanin Nos).

'V A mechanical analysis showed that the bottom here is covered with muddy

sand containing patches of sandy mud. Isolated outcrops of muddy sand,

which sometimes border on sandy mud, have been found in coastal areas

along the west coast of Kanin, mainly off the estuaries of rivers. This

is associated with an intensive erosion of the Quaternary deposits which

*Corm the coast (V. P. Kal'ianov and V. P. Androsova, 1933).

In the western section of pre-Kanin area, which adjoins the Funnel of

the White Sea (Voronka Belogo Morya), the bottom is covered by a well

sorted pure medium sized saud (St. 710, 65 m; St. 122, 70 m, etc.)

where particles prevail from 0.5 to 0.25 mm (fig. 40). The color of

the sand is either yellow or yellowish-grr-'.:, sometimes white, but nearer

to the Kola Peninsula (Kol'skiy poluostrov) it is rosy-gray consisting

of rounded and subangular grains of quartz with a considerable admixture

of feldspar and dark minerals - hornblende, magnetite, ilmenite, dark

mica, rosy garnet. The carbonate remains, such as the fragments of

barnacles, Cardium sp., Buccinun undatum - are found in small quantities.

Toward the north on the extension of Cape Kanin Nos (Mys Kanin Nos - St.

123, 65 mi; St. 706, 64 m) the marked sorting of sand becomes less pro-

nounced (fig. 41, a) and it begins to contain a considerable admixture

of whole shells and particles of Saxicava arctica, Pecten islandicus,

Astarte sp., Leda sp., fragments of Pecten. Further, the sand is
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enriched with shingle and gravel which are frequently overgrown with

pearlweeds. Among shingles, mainly fresh and well-rounded ones, one

can find gray, rosy and yellowish sandstone, plagioclase and ortho-

clase granite, weathered fragments of igneous rocks of diabase type.

Toward the east and south the average type of sand is replaced by a

clearly washed and well assorted fine sand (fig. 41, d) of yellowish-

gray (St. 721, 75 m) or white color with a rosy hue (St. 737, 69 m;

St. 738, 64 m).

In eastward direction the sand becomes more fine-grained, turning into

a dust-like sand (fig. 41, bp) and later into muddy sand. Along the

coast line lies a pure dust-like sand (St. 730, 20 m) consisting of

subangular quartz grains which include magnetic particles. The sand

contains an admixture of feldspar, carbonate remains, calcareous /124

rhizopods and small shells Astarte sp., as well as a small amount of

mica. Analogous is the s and lying on the smooth underwater slope to

the north of Kanin Peninsula (poluostrov Kanin) which is subject to

the action of waves and tidal currents (St. 494, 34 m; St. 497, 55 m).
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Fig. •0. Mechanical composition of sand in the
pre-Kanin area.

A -- histograms of screen analyses. Fragments: 1--greater

than 2 mam; 2--2 to 1 mm; 3--i to 0.5 mm; 4--0.5 to 0.25 nu;

5-0.25 to 0.1 mm; 6 -smaller than 0.1 wu; E-- histograms

of water analyses: Fragments: 1--greater than 1 mm (are

subtracted from samples and are not included in the sum of

100%1; 2--i to 0.1 nmm; 3--0.1 to 0.05 mm; 4--0.05 to 0.01

mam; 5--smaller than 0.01 rum.

Horizontal lines beneath the graph, from )left to right:
Station 122, at 70 meters, etc.
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The assortment of sand is considerably less pronounced on the extension

of the Cape Kanin Nos (Mys Kanin Nos; St. 489, 78 m), to the north of

it (St. 493, 65 m) and 15 miles to the north of the Cape Laydennyy (Mys

Laydrnnyy; St. 500, 65 m). Everywhere in the areas, the sand has a

yellowish-gray or even pink-gray color and contains few small rounded

shingles of sandstone and basalt.

The muddy sand near the Cape Kanin Nos (Mys Kanin Nos) and to the south

of it is characterized by a pronounced predominance of coarse silt

having a slightly yellowish-gray color changing to a greenish-gray

color; downward in the column it becomes more fine-grained. Only to

tha south of the Cape Kanin Nos (Mys Kanin Nos) and on the northern

slope of the peninsula does the muddy sand contain a noticeable admixture

of sand particles (St. 488, 59 m; St. 704, 56 m; St. 492, 61 m); it

consists basically of quartz containing single, coarse rounded grains,

sometimes with an admixture of quartz gravel; however, in contrast to

sand, it contains a considerable portion of mica.

To the north of Cape Kanin Nos (Mys Kanin Nos), on a sloping depression,

a spot of sandy mud has been noticed (St. 124, 62 m; St. 702, 58 m; St.

2755, 64 m; St. 2756, 64 m; and St. 1855, 64'm). Its color is yellowish-

gray, its structure is compact containing a large quantity of fragments

of mollusks Cardiu.n sp., Pecten islandicus, Nucula tenuis, tubes of

worms, sandy rhizopods of Hyperammina sp.
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-77, t

Fig. 41. The sand of Kanin-Kolguyev Shoals.

a -- St. b63, 83 M, fine sand with fragments of shells

and barnacles; 6 -- St. 696, 87 m, powdered sand of

ye1 lowish-gray color (to the south of underwater ex-

tension of Kaninskiy Khrebet(Kanin Range)); b -- St.

750, 103 m. dust-like sand, poorly sorted, yellowish-

gray color, overgrown with shells of barnacles Cardium

and with partly dissolved Astarte; 8 - St. 753, 90 m,

dust-like sand, greenish-gray, well sorted, with

organic remnants.
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The sandy mud contains a considerable acmixture of sand as well ao

gravel and shingle consisting of a fine-grained rosy colored grwnte,

gray schist and gray limestone.

The origin of sandy mud, as well as that of muddy sand, is associated

with the erosion of deposits of Quaterniary transgressions# which are

exposed at places on the Kianin coast and lie at shallow depths on the

underwator slope beneath the layer of contemporary sediments. Accord-

ing to the information obtained by comtercial trawling, the boards of

trawls often out here the upper layer of sand and bring up a viscous

clay. Although the depth does not increase more than 5 m, a relative-

ly calm zone with a less intensive hydrodytnaic activity is feound

here. The presence of a hydrodynamioally cabn zone to the north of

the Kanin Peninsula (poluostrov Kasnin) is confirmed by direct measure-

ments of current speeds as well as by the distribution of ice. It is

here that an accumulation of concentrated ice floes is preserved longer

than elsewhere (V. A. Vasnetsov, 1938). Erosion and inflow of new

material are also reflected in the results of the roan mechanical

composition (table 6 and fig. 3, b).
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Table 6

THE MEAN IWORANICAL OOMPOSITION OF UDIM1,NTS

Fraotions 4 Fraction in m c

Bottom Tyrpo 40. 01 nm
in % I> 101-005 -, 0- .... 0-- ._-1__

Pre-Kanin Area

Sand < 5 20-78 49 (0,9) 2516 65d7 5)9 2,8 19

Muddy Sand 5-10 45-61 55 (0,*4) :u~s5 68t5 10,1 6$9 7

Sandy mud 10-20 58-64 62 (0,O)116,7 49,7 21,0 12,6 5

KwAnn-Kolguyev Area

Sand <5 170-87* 90 (2,8) 39o9 52,6 4,6 2,9 21

Muddy S•u• 5-10 63-149 103 (,7) 35,l 49,1 9,2 66,6 18

Sandy Mud 10-20 132-206 161 (i,0) 20,i 46,9 19,5 13,5 3

*Dust-like sand. The depths of the average sand are 55 to 62 m, for the
fine samid 61 to 90 m.

'I
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4. TIhe Kanin-Kolguyev Area

The Kanin-Kolguyev area presents large shoaling waters at a depth of

about 100 m between the pre-Kanin area, the Kolguyev Island (ostrov

Kolguyev) on the east and the Goose Bank (Ousinaya banka) on the north.

The western boundary with the area of the Muzvan Bank (Murmanskiye

banki) runs between isobath 1OO and 150 m. The surface of the Kanin-

Kolguyev shoals is exclusively smooth which has also been confirmed by

detailed measurements carried out during the recent years. However,

they demonstrated that (fig. 14, bathyietric chart) that the slopes of

the Kanin Bank (Kaninskaya banka) are indented by valleys which lead

toward the southern branch of the Central Depression of the Barents Sea

on the southweat and toward the depression between banks Gusinaya and

Kaninskaya on the north.

The sediments in the Kanin-Kolguyev area are represented mostly by sand. 1

Toward the Goose Trench (Ousinyy Zhelob) the sand covering this slope is

replaced by muddy sand and sandy mud. The muddy sand is deposited in

underwater valleys between the northern slope of the Murman Shoals

(Murmanskoye Melkovod'ye) and the southern slope of the Kanin Bank

The following data have been used: by T. I. Gorshkova obtained during
the 4th and 6th cruises of Persei(Persey) in 1924, during the 13th cruise
in 1927; by M. V. Klenova obtained during the 10th and 18th cruises of
Pervei in 1926 and 1929, respectively; by P. N. Novikov obtained during
the 49th cruise of Persei (Persey) in 1934; by S. I. Malinin obtained
during the O3rd cruise of survey ship Knipovich in 1934 and by N. N.
Khokhlin obtained during the 52nd cruise of Knipovich in 1935.
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(Kaninskaya banlca), as well as between the northern and southern branches

of the latter. A spot of muddy sand has been found at depths of 50 to

75 m between the Kanin Peninsula (poluostrov Kanin) and the Kolguyev

Island (ostrov Kolguyev). The replacement of sand with muddy sand and

sandy mud also occurs westward and northwestward toward the southern

part of the Central Depression (Tsentral'naya vpadina).

The sand in the area of Kanin-Kolguyev Shoals (Kaninsko-Kolguyevskoye

melkovod'ye), as in the Kanin area, consists predominantly of quartz.

Ito color in the majority of cases is yellowish-gray, the sand is well

washed and assorted and it contains, in addition to quartz, feldspar,

a small admixture of magnetite and ilmenite, as well as the rosy-colored

garnet, which can be readily noticed even by examination with binoculars.

At places, due to the admixture of feldspar and the rosy-colored micace-

ous sandstone (St. 125 to 127 between the Kanin Peninsula (poluostrov

Kanin) and the Kolguyev Island (ostrov Kolguyev) at depths of 79 to

36 m)), the sand acquires a rosy-gray hue. Nearer to the coast it has

a pinkish-gray color (St. 158, 58 m), but in the western portion of the

area a greenish-gray color (St. 236, 95 m; St. 682, 90 m; St. 683, 83 m.,

etc.).

In the eastern portion of the area and at smaller depths in the central

section of the Kanin Bank (Kaninskaya banka) and nearer to the Kolguyev

Island (ostrov Kolguyev) the sand becomes coarser, so that the prevailing

size of fragments ranges from 1 to 0.1 amm, whereas in the western part

and at great depths the fine, dust-like sand prevails. Admixture of
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shingle is limited. One can find single shingles and small boulders

overgrown with sponges, hydroids, barnacles and sometimes with litho-

thamnions. Nearer to the coast the quantity of shingle increases and

also there appears a considerable quantity of gravel consisting of

smooth quartz grains, rosy-colored feldpar, fragments of rocks, such

as basalt, micaceous sandstone and carbonate fragments of organisms.

Especially large numbers of fragments of shells and barnacles are found

off the entrance to Cheshskaya Guba (St. 537, 55 m) and on an isolated

shoal to the north of ostrov Kolguyev (K. Island - St. 779, 70 m) where

also gravel consisting of fragments of gray schist and limestone, some-

times with ocherous rims, has been found.

The fine sand of the southwestern portion is characterized by pronounced

sorting and a small admixture of shells and their fragments - namely.

M truncata, Astarte sp., Balanus, Tellina baltica, Cardiur (fig. 41,

St. 683, 83 m etc.). The sorting of the average sand (St. 686, 62 m)

to the north of the underwater extension of the Kanin Ridge (Kaninskiy

Khrebet) and that of dust-like sand to the south of it (St. 696, 87 m)

is rather less pronounced (fig. 40, A. 5).

In order to explain the distribution pattern of sand sediments and the

smoothened original rocks underlying the sand, it is necessary to carry

out thorough investigations.

On the slopes of Kanin Shoals (Kaninskaya banka) the dust-like sand

(silt) is represented by two types. On the western slope it contains

a considerable admisture of sand (1 to 0.1 mm) whose mechanical composition,
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when expressed graphically, is represented by two rather marked apices

(St. 75o, 103 m; St. 752, 96 m; St. 753, 90 m). In the valley to the

south of Kanin Shoals (Kaninskaya banka), evidently in an area of

accumulation (St. 246, 107 m; St. 1108, 105 m) the resultant graph has

only one apex. Among the organic remains in the sand covering the

Kanin Shoals (Kaninskaya banka) one can find chitinous tubes, fragments

of shells, including partly dissolved shells of Astarte borealis,

fragments of the large barnacle and large Cardium ciliatum with traces

of fouling. The dissolved particles contain also other carbonaceous

remnants, including the shells of Saxicava (fig. 41). Such a character

of organic remains among which an unusually dense admixture of fossil

shells is found, as well as the type of mechanical composition, point

out that the source of the material is not of our times. The coarse-

grained portion of Quaternary rocks, which has been subject to intense

erosion on the slopes of shoals and on the coast, has accumulated here.

The active hydrodynamical regime - i.e. the swell and tidal currents /127

at the presence of relatively steep slopes (fig. 42) determine the

erosion and partial redeposition of the material that had been deposited

earlier.

'On the Kanin-Kolguyev Shoals, the swell and tidal currents movino
from the north and west are subject to the greatest deformation,
but the water here is less transparent than in the other sections
of the open sea.

i J
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Cm753

Fig. 42,. Mechanical composition of sediments

on the slopes of the Kanin Bank (Kaninskaya

banka) (For designations see fig. 33).

Cm -- St(ation).
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The mechanical and structural composition of the sand covering the

northern portion of Kanin Shoals or Bank (Kaninskaya banka) and the

slope toward Goose Trench (Gusinyy Zhelob) that separates it from the

Goose Shoals (Gusinaya banka) differs little from that covering the

western slope which has already been discussed. Also here a consider-

able admixture of fragments ranging from 1 to 0.1 mm is found, as well

as carbonaceous remnants and whole shells, such as Pecten islandicus,

which is sometimes overgrown with barnacles (St. 682, 119 m), some

gravel, and shingle consisting of gray quartzite, red sandstone, dia-

base, granite. The large grains of quartz are rounded, but the tiio

apices in graphical presentation are not pronounced because at the pre-

sent time the area is evidently characterized by deposition.

The color of the muddy sand lying between Kanin Peninsula (poluostrov

Kanin) and the Kolguyev Island (ostrov Kolguyev) and to the north of

Kanin at a depth of approximately 60 to 70 m (St. 161, 75 m; St. 362,

63 M; St. 501, 64 m) is yellowish-gray; when dry, the muddy sand is

slightly cemented in lumps containing a considerable amount of sand.

In addition to the predominant quartz, feldspar and dark black minerals,

including magnetite, the muddy sand contains a noticeable quantity of

mica. The less intensive hydrodynamical activity of the medium makes

it possible for the flakes of mica to remain in the sediments. Among

the few grains of gravel and shingle, which have been intensely weathered,

rounded and overgrown with bryozoans and serpulids, there occur quartzite,

clay layers, limestone and fragments of lithothamnions.
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In the valley between Kanin Shoals (Kaninskaya banka) and the Murman

Shallows (Murmanskoye melkovod'e) at a depth of 100 to 125 m (Stations

237 and K 1857) the quantity of sand particles is smaller, but on the

northern and eastern slopes of the Kanin Bank (Kaninskaya banka) the

quantity of the particles increases at places (at St. K 1896, 85 m, to

the north of Kolguyev, for instance). Here a core of muddy sand (St. /128

2748, 89 m) contains a coasiderable quantity of gravel but at a depth

of 12 cm a layer of coarser sand with calcareous rhizopods occurs.

In the valley between the northern and southern spurs of Kanin Bank

(Kaninskaya banka) the muddy sand is gradually replaced by sandy mud

reminiscent of muddy sand (St. 751, 206 m; St. K 1330, 1]5 m, etc) as

the depth increases, But at the eastern end of the Goose Trench

(Gusinskiy Zhelob) the replacement takes place as the distance from the

slope of the Central Depression increases.

As regards the composition of the sand, only the presence of an ocherous

admixture and a rather better cementation in dry condition is to be

noted., Toward the bottom of the cores, the sandy mud turns gradually

into a uniform greenish-gray mud (St. 751; the length of the core being

53 cm) or into a finer-grained sandy mud (St. 781; the length of the

core being 27 cm).
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Fig. 43. The mean mechanical composition of sediments in

the southern portion of the Barents Sea in areas charac.

terized by accumulations.

a -- 4th area, Kanin-Kolgurev Shoals (Kaninsko-Kolguevskoye

melkovod'ye) d -- 7th area, Pechora Shoals (Pechorskoye

melkovod'ye); 0-- 9th area, the Central Plateau; fragments:

1 -- 1.0 to 0.1 mm; 2 -- 0.1 to 0.05 mm; 3 - 0.05 to 0.01
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On the whole the Kanin-Kolguyev Shoals (Kaninsko-Kolguyevskoye ielko-

vod'ye) is an area characterized by coarse-grained sediments resulting

from the washouts of Quaternary sediments. The White Sea water,

carrying evidently the suspended particles of the River Severnaya Dvina

(M. V. Klenova, 1952)$ deposits here a small quantity of sesquioxides,

iron for instance, which lends a yellow and pink color to the sand.1

The sand and silt sediments that have been redeposited many times form

a thick protective layer which cannot be pierced by light instruments.

Therefore data on thickness are not at our disposal. It is suggested

that the thickness is considerable because the underlying layer, except

for the slopes of elevations, is not detected by trawling.

Because the old rocks are not exposed anywhere, a clear connection

between changes in mechanical composition and the depth is observed. On

the western slope of Kaninskaya banka the eroding sediments occupy a

small area, The average composition does not disclose traces of erosion

and curves indicate a gradual and uniform decrease in the quantity of

fragments ranging from 1 to 0.1 mm and from 0.1 to 0.05 mm with increase

in the content of particles < 0.01 mm and the fine silt ranging from

0.05 to 0.01 mm (table 6 and fig. 43)0

IThe ferric oxide in the sediments is characterized by its mobility.
Thus, in a sample of pink sand (St. 158, 58 m) which was kept for 14
years in a jar filled with paraffin, a considerable displacement of
sesquioxides had taken place. Only the upper layer (about 2 cm) had
preserved the pink color. Under it, pink interlayers 0.5 mm thick
were observed at a distance of 2 to 3 mm from one another. Farther,
the pink color was preserved only in spots, but at 7 to 8 cm a pro-
nounced interlayer had been formed. Beneath it a pinkish-gray sand
with diffuse yellow and gray spots could be observed. At the bottom
of the jaro periodic reactions occurred.
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5. The Murnan Bank

(Murmanskaya banka)

The projection of the 200 m isobath extended to the northwest and

situated to the west of the Kanin-KolgVyev Shoals is called the Murman

Bank (Murmanskaya banka). At depths ranging from 100 to 200 m it forms

two sloping elevations situated en echelon with respect to each other.

These arm the Southern Murman Shoal. (Yuzhnaya Mmuranskaya banka),

bounded by 150 m and 175 m isobaths, and the Northern Murman Shoal

(Severnaya Murmanskaya banka) whose depths are approximately 165 m and

which rise over the underwater shelf whose depth is approximately 200

m. The boundaries of the area include also the spur of an elevation

lying at a depth not exceeding 250 m and extending in the same north-

western direction. In the north it delimits the eastern part of the

Norwegian Trench separating the Murman Shoal (Murmanskaya banka) from

the coastal shoaling waters of Murman (Murmanskoye melkovod'ye).

Between elevations of the Murman Bank (Murmanskaya banka) there are

sloping depressions the amplitude of their relief variations ranging

from 20 to 25 a. The detailed depth soundings show that the slopes of

the shoal, especially at a depth of 200 m and to a certain degree at

250 m, are characterized by indentations. Numerous valleys descend from

the slope toward the northeast into the Central Depression of the Barents
Sea and Weard the southwest in the direction of the Norwegian Trench.

The slopes and the surface of the Murman Bank (Murmanskaya banka) abound

in stones, and in a number of places old rocks, evidently, the Quaternary

clay, are found beneath a negligibly thin layer of contemporary sediments.
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The highest areas of" the Murman Bank (Murmanskaya banka) are covered by

sand and muddy sand which is replaced by sandy mud in depressions. 1

Coarse fragments are found in great quantities. On every slope, es-

pecially on the northeastern one, they have been found by trawls, which

attests to the presence of outcrops of original rocks. The coarse

fragments have also been noticed between troughs on the outcrops of the

southwestern slope. The outcrops of old clay are limited to the 200 m

isobath and they have been disclosed by all types of instruments (used

in the collection of samples) and by commercial trawls.

The composition of the sand covering the eastern part of the Murman Bank

(Murmanskaya banka) is analogous to that of the sediments covering the

southwestern part of Kanin-Kolguyev Shoaling water (Kaninsko-Kolguyeiskoye

melkovod'ye), i.e. it is priamrily a quartz sand with coarse rounded

grains containing feldspar, mica and fragments of dark ferrous rocks,

The difference lies in a smaller quantity of non-ferrous metals which

are not detected by binoculars in the samples taken from the Murman Bank

(Murmanskaya banka). The admixture of carbonate fragments and gravel is

negligible. In addition to mollusks, the tiny Astarte sp. for instance,

one can find calcareous and siliceous rhizopods, plates and spines of

1The writer has used the data obtained during the following cruises by
the survey ship Persei (Persey): the 6th in 1924, 12th and 13th cruises
in 1927, 17th in 1928, 5Oth in 1934 by T. I. Gorthkova; the 18th cruise
in 1929 by M. V. Klenova; the 28th cruise in 1930, by V. P. Zenkovich;
the 54th cruise in 1935 by S. I. Malinin and Kuzovlevaj and during the
following cruises by the survey ship Knipovich: the 48th in 1934 by S.
I. Malinin; the 52nd in 1935 by N. N. Khokhlin.
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The muddy anld, whicih is widely distributed il thd eautarrn part of th"

Hurmaui flank (MurmaxiaI-aya banku)v is 1-repronntod by two Vtypo (fig. 411a

.3 and 4). Tho muddy sand on the slope lying toward the Muxrmi TroV11h

(the astward extension of the Norwegian r,'oeli between the Muall •,%a,

or Shoal (Xurmanakaya badta) and the Muiiarn coastal shoals) coiwiUtu

prodoominantly (to 82.5%) of coarse ilt partioles (St. 620, 146 x; St.

1118, 210 m). There it containu quartz with a amall admixture of feld-

spar and organic ixuains in the for•a of ohitin, aponge apiculeas woriA

tubes, a few caloareoous rhiopods, and other ctoauonate fragownts.

/13U
"Th•e other type of muddy ,4and, whooe sorting is considerably leos pi'o-

nounced, contaiia a large amount (to 50,7%) of sand partiole. It is

founid near the slope of Kanin-Kolgoyev Shoaling Water (Kanitneko-

Kolguyevskoya mslkovod'ye); (St. 769, 140 m; St. 1078) 190 m, eto.) on

the northern slope of the Murmu Bank (Hunmaanukaya banka) (St. 2611 210

an; St. 1064, 217 a).

A typical type of sedimant on the Muiman Baank (Muxuanwkaya banka) is the

esnd$y mud which is related to the muddy sand (about 10% of partioles are

eiasaller than 0.01 mm). Tie meohai.oal composition of the uand covering

the slopes of underwater elevatioris for example the northwestern end of

the Southern Murman Shoal (Yuzhnays Muvtanskaya banka) (St, 259, 140 i),
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Pig. 4h. Types of mechanical composition of sediments on
the Murmtan Bank (Murmanskaya banka):

1--silty sand (St. 247, 150 m; St. 255, 165 m)j 2--fine sand

(St. 748, 108 m); 3--muddy sand, well sorted (St. 628, 146

a); 4--*uddy sand on the underwater shelf whose sorting is
not pronounced (at. 1078, 190 m); S--sandy mud (St. 259,

140 M; St. 260, 183 m); 6--sandy mud on the slope whose

sorting is poor (St. 631, 249 m). (For designations see

fig. 33).

Key. St. 247 at 150 m, etc.
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Xf the ttkinesu ok the %q)lr layer' incroauu (which i obearved in

deproeuiWi of the bottom)$ the graphpoi pir ontation does not have two

apiou. Xn areas where aucumulation taken placo, in the treinh between

Kazain Shoal (Kaztskaya banka) wd H4u,•iw Shoaling water (•Huiskaonky.

miokovod'ye) (St. 749P 114O mi St. K 1342s 186 M) for inataule, the cores

up to 36 om long did not reach the iuiderlying layer; but a little to tie

north, in the area of' erosion$ which is associated with the Nordkapp

Ctrrent (St, 1078, 190 m)s a core sample 27 am long contaitu, begindaig

from 16 cm, a donse aud heavy, rosy-gray clay with fragments of she-as.

On the surface of clay lies a mixed material - interlayers and coatings

of greenish-gray sand; beneath it, irregular areas of greenish-gray

muddy sand and rosy-gray clay. At a depth of 12 cm from the top one can

find pure muddy sand with shingle, including, at 8-10 cm, rounded shingles

of saidstone (3 om in diameter) with a slightly burnt surface having

traces of fouling (fig. 45).

Slightly saline rosy-gray clayey mud (or clay) has been found at the

eastern and of the Muivan Trench (Murnanskiy Zhelob) (St. 628) where the

thickness of the contemporary muddy sand equals 25 em. On the surface

of the lower layer lies an interlayer consisting of white, well-sorted

rounded grains of quartziferous sand with an admixture of feldspar and

ferrous minerals.
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Fig. 45. Composition of the slope of Kaninskaya banka and Mur-

manskaya banka (Ytnin and Murman Shoals).

1--Kardnn Shoal (Kaninskaya barka) (St. 1078, 190 m). Colum 31

cm long: 1 to 11 cm - muddy sand with shingle and gravel; 12

to 15 cm - areas of greenish-gray muddy sand and rosy-gray

clay; 16 to 31 cm - rosy-gray clay; 2--The slope of the Mur-
man Shoal (Murmanskaya banka) extending toward the Central
Depression of the Barents Sea (St. 631, 249 m). Cores 6 to 20
cm long - irregular patches of greenish-gray nuddy sand and

4{ gray mud; a layer of greanish-gray muddy sand at 14 cm and at

17 to 18 cm; beneath it, gray mud; 3--A layer oi' rosy-gray

clay at 36 to 44 cm of the core between the layers of greenish-

gray sandy mud. The beveled surface of separation at a depth

of 44 cm (the core at St. 1535, 272 m at a depth of 29 to 54

cm of the core).
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The underlying layer at the northwestern end of the Southern Murman

Shoal (YuW~naya Miurmankaya banka) (St. 259, 140 m) hag an analogous

character; it lies I]. cm deep and contains an admixture of gravel.

Above it lies an intermediary layer, but at a depth of 7 am of the core$,

beneath the layer of muddy sand, lies an interlayer consisting of

medium sized and coarse gravel made of rounded grains of schist and

sandstone.

At great depths (St. 260, 183 m) the underlying layer lies beneath a

core 34 am long and has a slightly lumpy structure with thin layers of

sand marking individual strata as the sample becomes dry. In the same

deprescion, farther to the west (St. 262, 190 m) the thickness of the

upper layer is 21 cm, but the lower layer consisting of rosy-gray clayey

mud is very dense and uniform; it is separated from the upper layer by

a thin sand coating containing grains of gravel. At St. 1068 (195 m)

located on the same cooodinates, the lower layer lying under the cover

of contemporary sediments 18 cm thick has a rather different composition.

Still greater differences has the underlying layer in the northern part

of the Murman Bank (Murmanskaya banka). Here, for instance at St. 1066

(165 m), under the surface layer having the usual composition and being

7 cm thick, lies a layer of gray, bright mud which is slightly carbonized

and contains rounded grains of gravel mixed with mica and ferrous

minerals. It is separated from the contemporary sediment by a tran-

sitional layer consisting of gravel and shingle of red granite. Still

farther to the north, near the slope of the Central Depression, where
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the thickness of the contemporary sediment is 1 cm (St. 261, 210 m)),

5 cm (St. 1064, 217 m) and 7 cm (St. 631, 249 M), the underlying layer

is represented by a gray dense and heavy mud or clay, which is slightly

brackish and bubbles slightly from acids. The clay contains grains of

gravel consisting of calcareous shale up to 1 cm in diameter; evidently,

it represents the remnants of disintegration of the underlying rocks.

The stratification of sediments of St. 631 on the slope Gf the Central

Depression is analogous to the core 1078 (fig. 45, 1). Between the

underlying layer and the contemporary sediments, which represent a

typical case of erosion, is observed a transitional layer in the form of

irregular patches of greenish-gray sandy mud and, beneath it, a gray

layer with a slightly rosy-colored hue.

A complex stratification has also been observed on the northwestern spur

of the Murman Bank (Murmanskaya banka) (fig. 46) where the thickness of

the upper layer decreases at places to 2 cm (St. 2905, 272 m); at other

places one can find rosy-gray clay lying between two layers of cox.te•po-

rary greenish-gray sandy mud (St. 1535P 272 m; fig. 45, 3).

'7/
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Table 7

MEAN MECHANICAL COMPOSITION OF SEDIMENTS

Depth in m Fragments in i- Mi

Bottom Type Fragments f..... .. •
<O.O01 Mm 0.1- 0°05-in % from-to mean O -0.05 -O.O1 4*O01

Murman Shoal (Murmanska banka)

Sand < 5 120-165 135 (0,8) 42,7 49,3 5,2 2,8 6

Muddy Sand 5-10 140-217 135 (3,8) 21,9 60,8 10,5 6,8 11

Sandy Mud 10-20 140-249 192 (121) 17,6 54,7 15,7 12,O 13

" " 20-30 195-300 262 (0,2) 2,6 46,6 26,5 24,3 4

The Area of the Western Commercial Shoals(a 2ro slovyy eak

Muddy Sand 5-10 202-299 259 (6,0) 29,8 48,6 114,2 7,,4 8

Sandy Mud 10-20 215-333 280 (2,8) 8,6 52,5 23,7 15,2 46

0 i "ff.20-30 222-322 281 (0,7) 3,4 35,0 36,5 25,1 18

Mud 30-40 230-365 299 (0,6) 2,3 34,6 28,2 34,9 7

""40-50 262 (2,0) 6,1 17,7 29,5 46,7 1



TRANS-13014/3

*z w

i.* C~j oil

HI H

co. \ c~ i 00

I~\ dC 0 n

100

0 H4; '
.~ (0

4-4 'LA ~ )$rb4

4- gj ) *' 44

10 F.H

d 0~ 0P

I i A ETI 1 i
* r4 4 Mi

[~] ~ r

~' O ~ '0 O '~ (

V 0 0

cc H

0~ 0[ __ ~HjEn



T Rs-130 115/134

175

Fig. 47. Distribution of sediment types on the
surface of the Hurman Bank (Murmanskaya banka)
according to mechanical composition (For designating
symbols see fig. 33).

Li ., -
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Thus the Northern and Southern Murman Shoals (Severnaya, as well as the

Yuzlnaya, Murmanskaya banka) represent a surface submerged beneath the

sea level, on which the thickness of contemporary sediments is measured

in centimeters (fig. 46, St. I064-1068). Obviously, all the surface

was covered by Quaternary deposits which cover `he original rocks of

varying composition. This causes certain differences in the composition

of the lower layer of cores, whereby individual diversities can be well

detected in the southeast-northwest direction of the shoals as they

change with locality; this is in complete agreement with our concepts

on the geological structure of the given area of sea bottom. The lower

layers of the cores taken from the Murman Bank (Murmanskaya banka)

should be subjected to a special investigation and more powerful instru-

ments be used in the collection of samples in order to obtain data for

the original rocks composing the area.

The presence of washouts resulting from the action of sea currents on

on the slopes of the shoal, which is reflected in the types of sediments

(fig. 47), is also confirmed by the mean mechanical composition (table 7)

in which the curve representing the content of sand particles ranging

from I to 0.1 mm forms a pronounced bend, but the coarse silt sharply

increases in the interval of muddy sand (fig. 35). The washout is indi-

cated by the absence of a direct relation between the depth and mechanical

composition.

n. . . .tv'-, . .
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(Zapadnyye promyelonyye baniki)

The area located to the north of the Nordkapp Ti'-ench consists of a

system of elevations at depths ranging fr'om 250 to 350 mo which

separate the Nordkapp Trench from the western Medvezhinskiy Trench.

To th3 northeast and east., a smooth surface off the Central Plateau /135

separates the area from the Central. Elevation and the Central. Do-

pressicin. The roughness of relief in the area is associated with

the extreme western spurs of folds of the Kanin-Ti.man system which

reach the area. Here the folds are cut by a caving in the Western

Trench., and their direct continuation westward is interrupted. The

area includes the com~mercial. shoals - Demidovskaya and Cherkova

Shoals aws well as the northern slope of the Nordkyn Shoal (Nordkin-

skaya banka). Farther to the west., the system of elevations includes.,

of courses, the Kopytov ShoaIl (Kopytovska~ya banka) described by P, S,

Vinogradova, (1957L.

The bottom rei~ef In the area of the Western Commercial Shoals

(zapadxiyye promyslovyye banki) is characterized by a relative complex-

and ortwes, i themajrit ofcases., descend toward the Medvezhin-

skiy(Ber) renc. Bcaue th ara i sitate atgreat dph, h
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sedimontao despite the indentation of rolier, ara at the firsct lanoe

uniform;1 tho sandy mud containing 10 to 20A of fraginanta 40,01 huu

predominatea.

On elevations and steep slopes one can find sand which is usually not

well sorted sad contains a large proportion of V.'aSgents ranging ±from

1 to 0.1 inn. Mud is also found in looked ralief depressions but more

frequently in areas frao which old sedUiments have been eroded. There-

fore it 546 is frequently founcd at smaile.r depths than in tho case

of sandy mud; its mechanioal composition is repr•eunted by a graph

having two apioes.

In the western part of the area (along the cross section Cape Nordkapp-

Bear Island ZjpWrn62a fig. 32; St. 1137 to 1879, at depths ranging

from 277 to 354 m) the bot' ' is covered by saney mud whose oezaentation

is weak in dry condition and which contains sponge spicules, car boAat A36

tests, a geat quantity of miorofaxua-namely: foraiiinifera and ostra-

coda. At the extreme northern stations the oxidized layer is more

pronounced and the upper section of cores has a pinkish-gray color,

'Data obtained during the following cruises of the survey ship Pernei
(Persey) were used: 12th cruise in 1927, 45th in 1933, 50th in 1934,
by T. I 0 orshkorva; 19th in 1929 by K. R. Olevinskii; 27th in 1930 by
A. S. Ruchik; 28th in 1930 by V. P. Zenkovich; 35th in 1931 by L. A.
Iastrebova and E. K. Kopylova; 4Oth in 1932 by V. P. Zenkovich and E.
K. Kopylovaj 43rd in 1933 by P. N. Novikov; 54th in 1935 by S. I.
Walnin and Kozovlevaj'Oth in 1938 by 0. N. Kiselev; and during the

48th cruise of survey ship Knipovich in 1934 by S. I. Malnin.
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The vertical lim) e, 1tt Depth in mi.
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S)llioo" Wsihst. To t1t *ats at a depth of approx..ately 300 m$ the

odeptoh U oa d with tw aome oat*dy mud &s in tite oross section Cape

Na~kopp-Beai, Inlaid (j~rrA1yi&) j it haa an inoreauod quanitity of coarse

silt partioles (62.5 to 6013 fia. 49), whoae maalmAecal oomposition is /137

vowUsme waprovassd by a gnph with two apicea.

Table 8

THIaKN•3 OF CONTDOILARM DEPOSITS ON THE SOUTHERN
SLOPE OF W¶IE WFSTEflN TRENCH

Depth Longth of Thickness of
Station in m columns contemporary Character of transition

in 0mI sediment
in cm

1137 277 21 16 Pinkish-red color
1137 277 34 22 Yellowish-gray color; uneven

surface
2365 300 73 25 Admixture of sand
U38 282 45 20

1138 282 45 26 Uneven surface

2787 297 72 21 Gradual

2787 29,' 100 20 Pinkish-gray color

21482 290 88 16 Inclusions of partly dissolved
shells

1878 288 31 15 Mixing of the upper and lower
layers

1139 281 44 22 Gradual

1139 281 43 30 Shifts in color and density

2788 280 46 21 Uneven surface

1879 354 31 25 Admixture of sand; grains of
gravel

iThe length of cores is always given in dry condition.
2The sample was taken by the Ubekochernaz bottom core.
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At smaller depths here is found mud related to sandy mud (St. 315, 230 m).

According to T. I. Gorshkova, the upper 30 cm of the core are represented

by a mixture of greenish-gray and violet-gray particles, but the lower

30 cm consist of violet-gray (rosy-gray. -- M. K.) mud (T. I. Gorshkova,

1931). Such a composition of sediments representing a product of

erosion of the underlying layer is confirmed by graphical presentation

of mechanical composition - namely by the two apices (fig. 49, 2).

The underlying layer of the area is represented by a dense rosy-gray

mud related to clayey mud and containing a considerable quantity of

carbonate sediments, calcareous rhizopods, gravel and shingle. On Demi-'

dovskaya banka (Demidov Shoal) in the northeastern part of the area

(St. 1541p 286 m), under the contemporary layer of sandy mud 19 cm thick

lies a layer of clayey mud 20 to 35 cm thick, which has a rosy-colored

hue, and a very dense and heavy layer of clayey mud 36 to 53 cm thick,

which is firmly cemented in dry condition and has a pinkish-gray color.

As can be seen from data by 0. N. Kiselev obtained in 1938, on the

Demidov Shoal (Demidovskaya banka) each type of mechanical composition

is restricted to definite conditions of hydrological regime and bottom

relief. Muddy sand occurs on the surface and slopes of underwater

elevations at depths ranging from 202 to 299 m and in areas characterized

by abrupt variations in depth. Sandy mud, related to muddy sand, whose

graphical presentation of mechanical composition is characterized by one

apex and which is well sorted, extends in a belt from the west to the

east (fig. 50), merging with the western slope of the Central Plateau
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and coinciding with the basic course of one of the branches of the

Nordkapp Current. A variant of the type of sandy mud containing a large

quantity of sand and being less clearly assorted is restricted to the

slope of the Medvezhinskaya Depression (Medvezhinskaya vpadLna), to

individual projections of isobaths and to isolated shoals which, obviously,

constitute the source of fragments ranging from 1 to 0.1 rmm.

In relatively calm areas at depths ranging from 270 to 318 m, the under

water trenches protected from the east by elevations are covered by

sandy mud containing an increased amount of fragments smaller than 0.01

MM and, lastly, the wide level areas and gentle slopes are covered by a

sandy mud, which is nearly like mud and has a maximum of fine silt

particles, i.e. having the symptoms of cementation or the same type of

mud. The type of mud contains also sediments having anovt equal quantity

of fine silt and pelite (fig. 50) which is restricted to the depths of

approximately 300 m and, as suggests A. S. Viriogradova (1957), is possibly

associated with the accumulation of mud particles in the areas character-

ized by an intense growth of siliceous sponges.1

A thoroh examination of sediments that appear to be uniform at the
first sight enables us to find an explanation of all the characteristics
of their mechanical composition and it confirms the fact that the
latter is the most sensitive indicator of all the variations, even the
insignificant ones, in the hydrodynaiical regime. Analyses of samples
made in 1947 on the survey ship Saratov confirmed the presence of all
the types that could be singled out from the materials collected in
1938.

S . . ... ....... :'.1:- ".- 7-.-.., -. . .. . . .. .. . . ..- , - , , :. ..... . . . .. . . .
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Fig. 49. Mechanical composition
Of' sediments in the area of the
Western Coimercial Shoals
(Zapadnyye promyslovyye banki):

1--sandy mud (St. 316P 310 mn;

St. 661, 260 mn; St. 662, 290 mn);

2-mud (St. 315o 230 £M; St. 4.5339

284 in).
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Fig, 50b. Fragments smaller than 0.01 mm on tue Demidov Shoal

(Demidovskaya banka). Isolines in 0/0.
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In connection with the complex character of bottom relief in the area of

the Western Commercial Shoals (Zapadnye promyslo'yye banki), the graph

expressing the mean mechanical composition (table 7) has a graduated

form reflecting the various sources of material that is subject to

sorting.

7. The Pechora Shoal

(Pechorskoye melkovod'ye)

The southeastern part of the Barents Sea, the so-called Pechora Sea

(Pechorskoye more,' is a shoaling water region with a level and smooth

bottom. To the south it adjoins the eastern part of Cheshskaya Bay

(Ch. Guba) the estuary of Pechora, Khaypudyr Bay (Khaypudyrskaya Guba),

to the east it is bounded by Vaygach Island (ostrov Vaygach), to the

west by Kolguyev Island (ootrov Kolguev). The northern boundary runs

along the 100 meter isobath separating the Pechora Shoal (Pechorskoye

melkovod 'ye) proper from the Trench of Novaya Zemlya (Novozemelskiy

Zhelob). To the aast the boundary between the Pechora Shoal (Pechorskoye

melkovod'ye) and the Kanin-Kolguyev (Kaninsko-Kolguyevskiy) area runs

near the long. 500 E.

Because the Pechora Shoal (Pechorskoye melkovod'ye) being a continuation

of the Pechora Depression on the bottom of the Barents Sea, is covered

by a very thick layer of sediments, the bottom relief has been smoothed

and the depths increase gradually. The 50-m isobath lies at a distance

of 80 to 100 km from the coast. An identical gentle slope is observed

toward the l00-m isobath, and only at a depth of about 70 m does the
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slope increase a little, but the mean angle of inclination does not

exceed 4 minutes (M. V. Klenova, 1931).

The isobaths drawn at each 10 meters (fig. 51) enabled us to notice

certain characteristics of this sloping bottom relief. Thus, the pro-

Jection of the 20-m isobath to the southeast of the Gulyayevnkiye Koshki

Islands (ostrova Gulyayevskiye Koshki) delimits the gradual slope, which

is evidently the old bed of the Pechora River, running at first along

Dolgiy Island (ostrov Dolgiy), then toward the northwest. Along the

east coast of Kolguyev Island (ostrov Kolgqyev) (fig. 14) the isobaths

reflect its former limits which have been spread out as a result of

thawing of permafrost and of thermal abrasion. A gradual elevation

extends from Cape Russkiy Zavorot (Mys Russkiy Zavorot) to the northwest,

embracing the present day Kolguyev Island (ostrov Kolguyev).

In connection with small depths, smooth bottom and an active hydro-

dynamical regime associated with waves and tidal currents, the bottom

within the limits of the 20-m isobtah is covered with sand having an

admixture of gravel. and shingle.I

iThe data obtained during the following cruises of the survey ship Persei
(Persey) have been used: 4th cruise in 1924 by T. I. Gorshkova; 8th and
10th in 1925, 14th in 1927 by M. V. Klenova; 49th in 1934 by P. N. Novikov;
80th in 1939 by 0. N. Kiselev; of the survey ship Knipovich: 48th cruise
in 1934 by S. I. Malinin and 52nd in 1934 by N. N. Khokhlin; of the
survey ship Poliarnaia Zvezda: 3rd cruise in 1934 by A. F. Val'nev; and
several stations of the survey ship Kashalot on the lUth cruise in 1945
by Turpaeva.
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As the depth increases the sand is replaced by muddy sand and sandy

mud. The tiniest minute particles, i.e. the sandy mud, bordering on

mud, is deposited in the Zakolguyev area where in the calm area, which

is sheltered by the Kolguyev Island (ostrov Kolguyev) and the shoaling

warer surrounding it, muddy erosional products of the Quaternary clay

of Kolguyev are accumulating. A belt of sandy mud extends northward

merging with the sandy mud of the Pre-Novaya Zemlya Trench (Fri-Novo-

Zemelskiy Zhelob). The sandy mud also is found between the Dolgiy

Island (ostrov Dolgiy) and the continent at the entrance to the Khay-

pudyr Bay (Khaypudyrskaya Guba).

The sand of the Pechora Shoal consists predominantly of quartz and is

cleanly washed, containing a noticeable admixture of feldspar and

magnetite. The coarse grains are smooth. The color is yellowish-gray.

The sand contains a considerable quantity of ocherous particles, chitin

tubes and burrows of worms, many carbonate fragments and whole shells.

In the northwestern part of the area the sand is enriched with broken

and whole shells of Astarte op., Cardium sp., Mytilus eduli~s, fragments

of barnacles (St. 129, 29 m; St. 131, 66 m; St. 2747, 95 m). Also

calcareous rhizopods and spines of sea urchins are found; at places

accumulations consisting almost exclusively of shells are foimed.

P2 • ,••.; - = •' ,.• •,• • ,• • •:.A •,: • !.•'.•...,:,,,.,,. :"A• • ¥ ' : •• • ., = ••!• * ••e ,'•" •, t 9,:-;,'.i ;>, ' "' A .""" -,• 4 "" ' P .,
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, pig. 51. Bathymetric Chart of the Pechora Shoalinlg Waters

'.i. (isobathe at 10 m).

!_e. From top to bottom (clookwise): the Novaya Zemlya

Island (ostrov Novaya Zemlya) - the Vaygach Island
(ostrov Vaigch) -the Pechora Gulf (Peohorskiy

z~aiv).
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Here, in the sand, a considerable admixt%re of gravel and fragments of

rooks have beer found. Near Oheshekaya Bay (Cheshskaya Guba) one can

even visually detect an apparent concentration of heavy minerals in the

sediment, such as magnetite and garnet, as well as fragments of bazalt

(St. 504ý 23 m). Near the estuary of the Pechora the sand has a pink

color, (St. 382, 22/18 m)° On the basis of mechanical composition one

can discriminate between fine and average sand with smooth or partly

smooth grains (St. 10O, 15 m) and silty sand characterized by a high

degree of sorting where the quantity of coarse silt reaches 85% (St.

5o6, 23 m; St. 384, 20 m; fig. 52).

In the muddy sand one can also distinguish two variations - inmely:

poorly sorted muddy sand with a considerable amount of fragments ranging

from 1 to 0.01 mmn, the graph of itd mechanical coipo&ition has sometimes

two apices; this type is found in the central section of the area at a

projection of the 50-m isobath to the north of the eetuary of Pechora

(St. 145, 52 m; St. 393P 52 m); it contains a considerable quantity of

gravel and shingle consisting of fragments of schist, rosy-colored sand-

stone and basalt, as well as organic remains, such as fragments of

mollusks, echinodermis, worms tubes (chitin and sand): Spiochaetopterus

typicus, Maldsae sarsi, barnacles, HyperaIunina subnodosa. Farther to /142

the east the muddy sand is represented by the other variant character-

ized by a high degree of sorting (St, 391, 32 m), notably in the southern

part of the region, off the entrance to Cheshskaya Guba (St. 533, 40 m)

in an area affected by strong tidal currents (fig. 52).
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Fig. 52. Iypes of pechanicl oompo•nition s"of kediennts

on the Pechora Shoaling Waters (Peohorskoye mikovod'ye).

ad -- ailty sand (a -- St. 5o6, 23 m; -- St. 384, 20 01);

p -- muddy samid, badly assorted (8 - St. 145, 52 m; 2 --

St. 393o 52 m); ;,e--muddy sand, well assorted (a - St.

391, 33 m; e - St. 533, 40 Dn);:c ,3,u--sandy mud ()-

St. 155, 50 m; 3 - St. 154, 64 m; u - St. 147# 39 m).

For explanation of symbols see fig. 33.

Vwm w, "`` ", , . , , , .
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Tihe simidy imu haii a vtoij 8i~Jlr iqomuitiovi. Al~ng the Okoat (Sts WA

371, 30 'a ý't. IKA 370, 0oil8 imj 5$.~3) to tile u utheadt af Kolauyev X6a0

(o~trov 1{oluywi) it Oaxibaiteas up Mjti an 57% u±' pArtialda an~ilW fl'omt I

to O.1 Ifto To til 048t ci' thle kXo1RyW,3 IIAnd (ontrov NIo1yv) tia

quanitity of amid pat'io.les do-

1561 47V ml St. KA 375s 45N~

but at grea~t depths appear

evidonoe of ownetation, a

rnaxtimWIu C"Witity of als

being reauhad in the fine silt

Vig. 53. Chages in the •iechanioal (St. 154, 64 mi fig. 52), where-
ooqposition of sandy mud in the
coastal belt (Stationu Kai 367 through as neai'er to the island a iiwxi-
Ka 382). For e-planatlon of uyybols
see 114. 33. ivu5i is preserved ii the coar'se

silt (St. Ka 381, 54 m; St. Ka

382, 73 mj fig. 53) at a certain increase 'in the content of sand particles.

The sandy mud of tho I'oohoiv'a Shoal (Peohorskoye melkovod'ye) has a

greeniah-gray color, swaetimos with a slightly yellowish hue in the upper

layer. The amount of orgaaic remains is spiall, increasing a little toward

the nouth of the Kolguyov Island (ostrov Kolguyev) where, in addition to

broken shells, rhizopods IyperatrmiLa subnodosa, tubes of worms, emall

shells of Nucula tenuil, Astarte sp., Yioldia lyprborea have been found.

41 ,TX . .
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ooiating of gay AMd roay-colored sandstone, quartz arid basalt is

fouxvl in the sandy mud (St. 130, 60 mi St. 151, 68 m) lying near a

steep undoerater shelf in a trench to the east of ostrov Kolguyev (St.

395s 69 a), as well ats in the Khanmiuyr Gulf (Khaypudyrskaya Quba)

(St. 388, 13 m; 54.2% particles ranging from 1 to 0.1 mm) where also

gravel, consisting of light-.gray quartzite and dark-gray sandstone, is

fouivl, In the central 3ection nf the shoal waterr near the belt covered

with muddy sand whose mechanical composition is characterized by a graph

having two apices, near the projection of the 50-m isobath, an identical

graph can alao be constructed on the basis of sandy mud (St. 147, 39 m;

Afts. 52).

Data concerning the contemporary sediments are not at our disposal

because the few short cores have nowhere reached the underlying layer.

As was already observed in the Kanin-Kolguyev area, with the presence

of emooth bottom and the absence of erosion material from underwater

elevations, the graph of mechanical composition (table 9) presents an

almost rectilinear relation between the number of particles ranging fro.

1 to 0.1 = and from 0.05 to 0.01 mm and the number of particles smaller

than 0.01 mm; only a negligible increase in the quantity of particles

ranging from 0.1 to 0.05 mm is observed in the interval containing muddy

sand (fig. 43).
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Table 9

THE MEAN MECHANICAL COMFOSITION OF SEDIMENTS

Fragients Depth i m Fragments in mm 0Bottom type 40.01mm . ... 00"1" 0"075 ;

in % from-to mean >I 1- O -0.051 -001 4010°

Pechora Shoaling Water

Sand <5 3-79 38 (1,4) 42,6 48,5 6,0 2,9 Ii

Muddy Sand 5-10 45-105 44 (3,6) 35,4 49,5 7,8 7,3 20

Sandy Mud 10-20 13-98 51 (1,7) 20,6 47,2 17,5 14,7 29

" " 20-30 30-72 48 (0,4) 10,2 34A4 30,8 24,6 9

Goose Bank (Gusinaya banka)

Sand <5 112-245 171 (0,4) 53,0 38,3 5,14 3,3 9

Muddy Sand 5-10 n14-192 158 (3,0) 34,9 48,2 9,8 7,1 9

Sandy Mud 10-20 125-259 181 (1,7) 27,8 40,6 18,3 13,3 1i

" " 20-30 - - 262 (0,4) 5,6 45,4 24,0 25,0 1

Mud 30-40 249-288 268 (0,5) 5,8 29,8 29,0 35,4 2

Central Plateau

Muddy Sand 5-10 208-256 237 (4,7) 17,5 56,4 18,5 7,6 4

Sandy Mud 10-20 212-294 241 (1,6) 12,1 52,1 20,5 15,3 14

"" 20-30 238-326 274 (3,6) 4,2 41,8 29,0 26,0 8

Mud 30-40 231-373 248 (0,2) 0,6 22,6 42,6 34,2 3
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8. The Goose Bank

(Gusinaya banka)

In addition to the Goose Bank (G. Banka) proper, the area includes part

of the shoal water lying between it and the Goose Land Peninsula

(poluostrov Gusinaya Zemlya), the tongue of sea from a depth of 200 to

250 m having a complox bottom relief and sloping steeply toward the

Central Depression of the Barents Sea, and the trench dividing the Goose

Bank (Gusinaya banka) and Kanin-Kolguyev Shoal (Kaninsko-Kolguyevskoye

melkovodiye) which we shall name the Goose Trench (Gusinyy Zhelob).

The surface of the Goose Bank (Gusinaya banka) at a depth of 70 m belongs

to the type of denuded underwater plains (V. P. Zenkovich, 1938). The

system of sloping elevations (whose relative height does not exceed 150

to 200 m according to the Russian definition of the term "uval", Tr.)

and small round troughs that have been detected during detailed depth

measurements is similar to the surface of the coastal platform of the

Goose Land Peninsula (poluostrov Gusinaya Zenlya). In addition to the

Goose Trench (Guainyy Zhelob), which represents a clearly pronounced

trench extended in an almost east-west direction, the slopes of the

Goose fank (Gusinaya banka) are intersected with trenches of a smaller

size, which are especially clearly pronounced at depths ranging from 70

to 180 m on the western and northern &iopes. In the northwestern part

of the Goose Bank (Gusinaya banka) at a depth of 180 m there is a well

pronounced underwater terrace with outcrops of original rocks and a great

number of large boulders (M. V. Klenova, 1931). A thorough analysis of
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relief shows that this terrace with several fluctuating depths can be

traced throughout the Barents Sea.

The numooth surface of the Goose Bank (Gusinaya banka) is covered by

boulders, detritus, shingle broken and whole shells. 1  Sometimes poorly

sorted sand with gravel is found and there are indications that old clay

is being exposed on sloping depressions on the surface of shoals and on

their steep slopes. However, according to the cores that are at our

disposal and whose lengths reach 57 cm, the average being about 20 cm,

the underlying layers are not denuded. V. P. Zenkovich (1938) considers

the sediments lying on the Goose Bank (Gusinaya banka) to be a protective

covering that shields the deeper layers from erosion. The region of the

broken relief on the northern and western slopes of the shoal is also

covered predominantly by coarse fragments. The chief active hydro-

dynamical factor on the surface of the Goose Bank (Gusinaya banka) is

the waves generated by the prevailing northerly winds.

The western part of the region, i.e. the northern slope of the Kanin

Shoal (Kaninskaya banka) and the western slope of the Goose Bank

(Owinaya banka), is subject to the action of a strong branch of the

Nordkapp Current whose depth at this place is approximately 200 m and

which, passing by the slopes of shoals, causes an accumulation of coarse

Tho data obtained during the following cruises of survey ship Persei

(Persey) were usedt 6th cruise in 1924, 13th in 1927, by T. I. Gorshkova;
8th in 1925, 18th in 1929 by M. V. Klenova; 27th in 1930 by A. S. Ruchikj
46th in 1933, by V. M. Ratynskii; during the following cruises of survey
ship Knipovich: 48th in 1934 by S. I. Malinin and 52nd in 1935 by N. N.
Khoklin.

'p
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grained sediments. Relatively protected areas are created in the western

part at a depth of approximately 250 m and in isolated pits of the Goose

Trench (Gusinskiy Zhelob), as well as at its eastern end.

On the slopes of the Goose Bank (Gusinaya banka) the coarse sized material

is replaced by sand which in the east descends to a depth of 100 m but

on the western spurs down to 220 m (St. 755). Further, to a depth of

200 m the bottom is covered with muddy sand which at a depth of about

250 m merges with sandy mud. The bottom of the Goose Trench (Gusinyy

Zhelob) is covered with sandy mud in its deepest section and in the

section farthest from the Central Depression. In the western part of

the trench, mud has been found.

The sand which occuro on the slopes of the Goose Trench (Gusinyy Zhelob)

belongs to the category of silty sand, i.e. coarse silt particles

prevail in the material. Its color is usually greenish-gray and it

sometimes contains a considerable amount of carbonate remains of organ-

isms or chitincus worm tubes. The particles ranging from 1 to 0.1 mm

are represented by smooth quartz grains. Quartz together with feldspar

constitutes also the remaining particles; besides, there occurs magnetite,

and on the southern slope, mica (St. 366, 151 m). The character of the

muddy sand is similar but on the northwestern spur of the Goose Bank

(Gusinaya bank&) (St. 2509, 161 m) and on the slope forming the Goose

Trench (Gusiryy Zhelob) (St. 2505m 145 m) it contains an admixture of

calcareous rhizopoda as well as gravel and detritus of gray sohist. The

quantity of mica is somewhat greater than in tne sand. In some cores
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lumps of mud have been found but everywhere the bottom is represented

by a mechanical composition graph having one apex, which attests to the

abserce of erosion at thq present time and to a great thickness of the

protective layer of friable sediments. The character of the sandy mud /145

is identical; it differs only by a more clearly expressed pinkish-gray

color in the Goose Trench (Gusinyy Zhelob) (St. 776, 141 m; St. 2433,

262 m). In connection with a high degree of iron oxidations in the

sandy mud, ocher coatings occur frequently, especially around the tubes

of worms.

The mud found in the pit of the western part of Goose Trench (Gusinyy

Zhelob) (St. 1112, 288 m) has a lumpy structure and, based upon the

mechancial composition graph, it is related to the sandy mud found at

St. 243, 262 m in the same trench (fig. 54) but it contains a rather

smaller quantity of coarse silt.

Because of an active hydrodynamical regime, the displacement of the

material composing the friable protective covering takes place at the

present time only on the Goose Bank

(Guninaya banka). Therefore, ac-

cording to the quantity of fragments

that are smaller than 0.01 mm, the

Fig. 54. Mechanical composition: graph representing the mean mechanical

6--sandy mud (St. 243, 262 i). composition (table 9) contains small

For explanation of symR~bols see projections on the sand curve (1 to
fig. 33.

0.1. mm) and bends for fragments

ranging from 0.1 to 0.0. ma, wvhth reflects the influx of a supplementary

zwt-



TFWIS-13o 140/145

material (fig. 35. e).

9. The Central Plateau

The area of a relatively sm0ooth bottom at a depth of about 250 m between

the Murman Shoal (Murmanskaya banka) on the south, the Central Elevation

on the north, and the area of Western Commercial Shoals (Zapadnyye

promyslovyye banki) is called the Central Plateau. On the east its

boundary runs between long. 38 and 390 E on the slope of the Central

Depression of the Barents Sea.

Sandy mud prevails in the Central Plateau. 1 On the boundary with Murman

Shoal (Murmanskaya banka) and the area of the Western Commercial Shoals

(Zapadnyye promyslovyye banki) and on isolated bottom elevations, muddy

sand was found, but near the Central Elevation, under the protection of

its western spur, mud occurred. Almost everywhere on the surface of the

plateau one can find fragments of rocks in the sediments; in the western

portion of the area one can find tubes, and occasionally eroded shingle

and its concretions covered by brown oxides.

'Data obtained during the following cruises of survey ship Persei (Persey)
were used: 12th in 1927, 17th in 1928, by T. I. Gorshkova; 18th in
1929 by M. V. Klenova; 27th in 1930 by A. S. Ruchik; 28th in 1930 by
V. P. Zenkovich; 54th in 1935 by S. I. Malinin and Kuzovleva; during the
following cruises of survey ship Knipovicht 24th cruise in 1931 by
K. A. Rachkovska; 48th in 1934 by N. N. Khokhlin- in addition; the data
obtained by P. S. Vinogradova during the 26th cruise of survey ship
Issledovatel' in 1940 were used.

?~
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The muddy sand (at St. 1062, 256 m, for instance) has a yellowish-gray

color; it contains a considerable admixture of gravel (fig. 55) many

chitin tubes, carbonate remains, spicules, and caloareous rhizopods. The

same compositional content, as well as the graphical presentation of /146

mechanical composition by one apex, characterizes the sandy mud in the

northern (St. 6 40s 232 m; St. I 2212, 229 m) and southern (St. 1126,

294 m) portions of the region. A sandy mud, which was less well sorted

and whose graphical presentation of mechanical composition was expressed

by two apices (St. 1054, 310 m, etc.), occurred on the slope of the spur

of Medvezhinskiy Trench penetrating into the Central Plateau south of

the Central Elevation. At a
t 2

* I Ismaller depth., nearer to the

Central Elevation, sandy mud

ex #§ZZf, -- 5RX NZ-- ZZ.9, having a maximum of fine silt

41 occurred; the quantity of indi-

vidual fragments composing it was

"C.m-•,$A•r. eequally distributed (St. 1489,

Fig. 55. Types of mechanical compo- 246/252 m; fig. 55) as it was

sition of sediments on the surface observed also in the level areas
of Central Plateau.

1--muddy sand (St. 1062, 256 m); of the Western Commercial Shoals

2-sandy mud, well sorted (St. 640p
232 m; St. I 2212, 229 m); 3-- (Zapadnyye pronyslovyye banki);
sandy mud, poorly sorted (St. 054j, also the character of mud was the
310 m; St. 1489, 246/252 m); 4--
sandy mud with a great amount of
sand (St. 1126, 294 m); 5 same (St. I 2155, 231 m; St. I
having a maximum of fine silt
(St. I 2156, 239 M). 2155, 2 ,,).

N
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Fig. 56. Bottom Struoture of the Central Plateau:

a -~on the cross section along the Kola Meridian (33030)
by cores; 6 -along 350; e -- along 380. (For explanation
of the designating symbols see fig. 46).

Ke.Upper line: long. E .........

Middle line: long. E .........

Bottom line: long. E .........
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The thickness of contemporary sediments on the Central Plateau fluctuates

from 4 to 5 to 23 t1 25 cm. The thickness of the upper layer increases

a little on the slope of the Central Depression in the cross section

along long. 380 E where at the time it was very unstable (Stations 635

through 6 40). Thus, at one and the same station (at St. 635, 261 m, for

instance) the core having penetrated a layer 9 cm thick when lowered for

the first time (the length of the core being 20 cm), did not reach the

lower layer. When lowered for the second time, though the length of

core was 34 cm. However the core brought up the section when lowered

again; this time the length of core was 20 cm.

Along the Kola Meridian (St. 1536 and 1537; fig. 56 and 57, 1) the under-

lying rosy-gray clayey mud is covered with a transitional layer consisting

of a mixture of greenish-gray and rosy-gray sediments containing shingles

of gray calcareous schist. To the east, in a cross section along longi-

tude 350 E (St. 1060, 269 m), the underlying layer is yellowish-gray,

dense, heavy, related to clayey mud (24 to 46 cm of core); it is covered

by a transitional J.yer (11 to 24 ca of core) where an alternation of

greenish-gray sandy mud is observed; the latter forms pockets filled

with greenish-gray sediments (fig. 56 and fig. 57, 2). In the core was

found shingle consisting of rosy-colored granite. To the south, under

muddy sand (St. 1062) and under a transitional layer lies a donse, gray

and uniform mud. In the northern portion of the area the underlying

layer consists of a very viscous, dark-gray, c2ay-like mud (St. 1054).

Lastly on the slope leading to the Central Depression, the lower layer
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is represented by a gray, dense, heavy and almost nonsaline sediment

which bubbles slightly from acids and contains a great quantity of gravel

formed of gray schist, light limestone and weathered igneous rocks.

The position of layers is oblique, their interbedding irregular (St. 640;

fig. 56 and 57, 3).

! '

Fig. 57. Cores of Sedimonts in the Central Plateau

1--the lower layer of core, Ot. 1537, 231 m, interlayer

of gravel at 45 cm; 2--inclusion of greenish-gray sandy

mud in gray mud (St. 1060, 269 m; 15 to 23 cm of the

&i rple column); 3--oblique status of layers consisting

of rosy-gray mud on the underlying layer (St. 640, 232

m; 17 to 29 cm of the core).
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WI tW idWAit4~ th* R0UI±oaUl 84UAW irti ld f0IIPAti~on Of Q14 Pdeý11.

deoauae of ge"Itle bottom~ Illief 4"1., i 01 1hvXy little autivo tr*-v

dy)NWAI aJ. t~rD iVAIAtiw. tit* AWeQI1u-) Of Q00 GIQ)Ola'aT UIVA01n &Rd

deapita Uh4 faot that the wnalyin-0. layer ia rokind ad a ahallow dapth,

the griaph pradnting Ulu i~aiknitual com o4itioil of 04dimentst (table, 9)

4~3), whioi ahoeww ati tsa~oot uotioplate aboenoe, of materiale darived 1i'vot

Othler iau'oeau

10. Slopes -of the s3math 101411d of Novay'a Zemly1 a

Tito aoutharni alva of Novaya Zemlya inoludes the southern and woaturn

utibivaina sJopeai of the& 8outh Inlatid of Novaya Zoaltya to a deptA of

approximately 200 wu oil tie northq~ as well &at the Tivonuh of NovCaya

Zemlya. On the south tha boundaary rxiii alon~g the nubinrine aheif

oupax-atinS Wtt Poultona Shoal froni the Pre-Novaya Zemulya Trenoh (Pa'iw

vovoigawe'akiy Zhelob)p *.ig. along~ the@ 100 111 iaobuth. Tito bouidnday

betotise Via ahioaling upiu, of Oooaa LAnid Island (ostrov Gusiniaya Zeo~iya)

and the area of Uoose Bulkii (C)usinaa baniks) haa, bowi arbitrarily drawnl'

in viorthaweaterly direotion where it touchos the base of the western

olope of the south isalnd extending to the Central Deprommion at a depth

of 200 to 250 w.
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III ChO aoa4tAl area the bottom relief ia very unovio, but most of the

bom 0w1@0eU were taken at a dopth greater than 100 m, and only few

atatiois deooribb the ooaotl belt. 1 At a depth greater than 100 z the

relief bueomes rathor oven but the 200 m isobath again shows individual

and r•Olativoly uhort trenches de•ie•ndin toward the Central Depression.

Related to the diverity of bottom relief ±'orma tVie aedimewnt are

reprsented by all bottom typeo, including clayey wud. Within the

boundariou of the $0 m isobath, except for entrances to individual gulfs

andA bays, the bottom in coveord by boulders, detritus, less often by

s}hinglo, aomtima3 by shells. At a number of places outcrops of original

rooks have boen noted, whioh interfere with the use of fishing equipment.

Because of nuinoue islanda, shoals, underwater mid abovowater stones,

the belts covemd by coarse fragpents around the south island of Novaya

Zeiulya have a complex conliguration. Here ono can identify on the bottom

the extension of ridges of original rooks which are exposed on the coast

-' and are characterized by a northweste•rly direction. The coastal zone of

'I Novaya Zamlya must become an object of a special research in order to

V I elucidate ito torphology, geological structure and origin. To a depth

of I00 m the bottom is covered by sand containing a large amount of

boulders, shingle and detritus whose numbers increase on traverses of

Data of the following cruises of DurVey ship Persei (Persey) were usedt
tIw 4th cruise in 1924 by T. 1. Qorahkoval 8th in 1925, lhth in 1927,
29th in 1930 by H. V. Klenova; h6th in 1933, by V. M. Ratynmski; 1g9th
in 19314 by F. N. Novikov; 71st in 1938 by P. S. V:iogradova; 80th in
1939 by 0. N. Kiselev; of survey ship Knipovich: 48th cruise in 1934
by S. I. Nalinin; 52nd in 1935 by N. N. Khokilin.

!ax"l
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capes and on the underwater extension of the Goose Land Island (ostrov

Gusinaya Zemlya). At depths exceeding 100 m, sand is replaced by muddy

sand which occurs as deep as 150 m on the western slope of Novaya Zemlya

and deeper at places, turning into sandy mud on the slopes of the

Central Depression. At the southwestern and western coast stretches a

belt of sandy mud rich in coarse fragments; on the slope of the Trench

of Novaya Zemlya (Novozemel'skiy Zhelob) it merges with sandy mud

covering the southern slope of the former. The bottom of the trench is /151

covered by mud and at places by clayey mud. The northern slope of

Novaya Zemlya Trench (Novozemeliskiy Zhelob) is very steep (Po So Vinogradova.,

1957). This is, evidently., associated with breaks and faults along which

the sagging of bottom of the trench occurred. Because of the steepness of

the slope, coarse-grained sediments lie directly adjacent to sandy mud and

mud (fig. 58).

The sand of the western slope of the south island is adapted to the steep

slope (St. 1622, 118 ml St. 1624, 160/118 m). Its color is greenish-gray,

poorly sorted, the sand contains a great amount of particles ranging from

0,25 to 0.10 mm and from 0,10 to 0.05 mm, as well as broken shellsj, gravel

composed of gray sandstone, anAd shingle of Novaya Zemlya rocks (gray and

pink sandstone, diabase, vein quartz, clayey schist). The shingle is

mostly fresh, overgrown with barnacles, hydroids and other organisms. In

the sand prevail smooth and semi-smooth grains of quarts, the other con-

stituents are feldspars magnetite., rosy-colored garnet, mica and carbonate

f'ragments$ sometimes also semidissolved shells of Astarte sp.
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The muddy sand bears the same characteristics; it contains organic

remains consisting of many chitin tubes of worms, fragments of ophiuroids,

mollusks, sand rhizopods; detritus and shingle are represented by the

black limestone and diabase; as in sand, one can find semidissolved shells

of Astarte sp., Leda perula. The muddy sand which is found on the

western slope of the Central Depression where it is touched by the Nord-

kapp Current and between tne Goose Bank (Gusinaya banka) and the Novaya

Zemlya Shoal (Novozemel'skoye melkovod'ye) has the highest sorting (St.

2497, 149 m; fig. 59). The sandy mud (St. 368, 130 m for instance)

found here bears the same character, but at great depths its upper layer

has sometimes a pink color, whereas the quantity of organic substances

is small. The sediment is incoherent, weakly cemented, has many cracks

and pores.

At greater depths at the base of slope where the Central Depression

begins (St. 1619, 217 a; St. 1626, 230 m) the sandy mud has a brilliant

greenish-gray color with a light yellowish hue, it is strongly cemented,

which leads to a change in the meckanical composition graph (fig. 59, a

maximum of fine silt). In the sandy mud on the western slope one can

find shingle consisting predominantly of gray sandstone. The sandy mud

lying to the southuwest of Kootin Shar (St. 133, 165 m) in an isolated

pit near Mezhdusharskiy Island (ostrov Mezhdusharskiy) (St. 2745, 190 m)

and on the southern slope of the Novaya Zemlya Trench (Novozemel'skiy

Zhelob) is also poorly sorted. The sandy mud lying on the northern slope

of the Novaya Zemlya Trench (Novozemel'skiy Zhelob), in isolated pits and
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t ja

Fig. 59.Types of mechanical composition of sediments
on the slopes of the South Island of Novaya Zemlya:

I -- muddy sand (St. 2497, 149 m); 2 -- sandy mud (St.

366, 130 m)) 3 -- saBMy mud with a maximum of fine silt

(St. 1619, 271/277 m); 4 -- poorly sorted sandy mud

(St. 133, 165 m); 5 - mud (St. 372, 185 m); 6 -- m~ud

with a maximum of fine silt (St. 2745, 190 m); 7 -- mud

represented by a graph having equal apices (St. 149,

120 a). (For explanation of symbols see fig. 33).

11"



TRANS-130 152/151

bays of the south island of Novaya Zemlya is charactt 'ized by poor

sorting having a maximum of coarse silt. Among the organic remains one

can most frequently find chitin tubes of worms encased with ocherous /152

rims; among coarse-grained material: detritus of gray schist, limestone,

rosy-colored granite (St. 831, 23 m, for instance). The mud samples

obtained from the Novaya Zemlya Trench (Novozemel'skiy Zhelob) (St. i49,

120 m, etc.) are also characterized by poor sorting, the graph presenting

their mechanical composition has equal apices. At great depths, a more

fine-grained material is deposited whose graphical presentation of me-

chanical composition has one apex and which has a maximum of particles

smaller than 0,01 mm (St. 372, 185 m, etc; fig. 59). The same character

marks the clayey mud (St. 5327, 200 a).

The slopes of the Novaya Zemlya Trench (Novozemel'skiy Zhelob) team with

benthos (biomass is as large as 400 g/m3 , according to V. A. Brotskaya

and L. A. Zenkevioh, 1939). A luxurious development of plankton and

benthos in the region of the "Polar Front" furthers the formation of a

great quantity of organic detritus which is accumulating in protected

areas together with minute particles of mineral substances. The rich

organic material creates an aggregate structure of sediments leading to

a greater-than-usual cementation in dry condition and to a maximum of fine

silt in graphs of the mechanical composition. Certain roles in the oemen-

tation of bottom by organic matter can be attkibuted to the mollusks Port-

landia arctica. They belong to the mud eaters, filtering through their

intestines considerable masses of bottom material and producing a large

population at great depths in the Novaya Zemlya Trench (Novozemel 'skiy

Zhelob).

A[' ' ~ - f~
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Fig. 60. The mean mechanical composition of sedi-

ments in the central part of the Barents Sea - in

areas characterized by a complex relief:

a l l0th area - slopes of the south island of

Novaya Zemlya; t -- llth area - the northern

Novozemel'skoye Shoal d -- 12th area - the

Central Elevation; 2 - 13th area - Persey Ele-

vation; fragments: 1 - 1.0 to 0.1 m; 2 -- 0.1

to 0,05 m; 3 - 0.05 to 0.01 mm.
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The cores up to 88 cmllong have nowhere included the material of layers

lying below the contemporary layer because the Novozemel'skiy Trench

and all the protected areas are characterized by an intensive accumu-

lation of materials washed off the Pechora Shoals and the slopes of the

south island of Novaya Zemlya. The variation in mechanical composition

corresponds here to the variation in depth, A graph of the mean mechani-

cal composition (table 10) reflects the admixture of coarse-grained

material on shoals and steep slopes which results in a shaxp decline of

sand particles and in an increase of coarse silt in the muddy sand range

(fig. 60, a to 3).

Besides the considerable thickness of deposits and their poor sorting. the

process of accumulation in the Novaya Zemlya Trench (Novozemel'skiy Zhelob)

is marked by the character of chlorophy1l distribution (V. P. Zenkovich

and L. A. lastrebova, 1946); the quantity of the matter decreases regularly

with depth, reflecting its gradual decompouition.

311. The Northern Shoal of Novaya ZemJa
(Novosemel' skoe melkovod'ye)

The Northern Shoal of Novaya Zemlya (Novozemel' skoye melkovod 'ye), limited

by the 250-m isobath, is separated from Novaya Zemlya Island (ostrov N.Z.)

by a deep depression - the Northern Trench of Novaya Zemlya (Novozemel'skiy

Zhelob) which extends in the NNE direction along the central section of

'At Station 371 (181 at) in Novozemel'skiy Trench a regular bottom corer
1 m long lifted a sample 88 cm long on September 8, 1925, which was
the longest sample obtained at the time (M. V. Klenova).
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Table 10

THE MEAN MECHANICAL COMPOSITION OF SEDIMENTS NEAR NOVAYA ZEMLIA

Fragm~ents Depth in a Fragmente in mm - OJR
Bottom Type < O.u01 j J0.1 - O.O5-i % rm-oman PP1 1.0,1 -0.05 -0.Ol <0.Ol

Slopes of the South Island of Novaya Zemlya

Sand <5 55-160 107 (3,4) 53,8 39,1 4,1 3,0 10

Muddy Sand 5-10 95-165 124 (2,3) 33,0 51,2 8,9 6,9 15

Sandy Mud 10-20 18-266 153 (2,8) 22,2 4217 21,4 13,7 19

"20-30 23-277 156 (2,2) 9,3 34,4 32,0 2403 13
Mud 30-0 13-.200 158 (1,0) 7,6 25,3 32,7 34,4 6

"40-50 130-190 172 (0,2) 3,6 21,0 30,6 440,8 6

Clayey Mud >50 185-200 192 (0,4) 3,7 13,4 27,0 55,9 2

The Northern Shoal of Novaya Zemlya
(Novozemel'sko-ve melkovod'ye')

Sand <5 33-291 156 (3,6) 36,4 53,7 6,1 3,8 10

Muddy Sand 5-10 68-280 162 (3,3) 20,9 61,6 9,9 7,6 31

Sandy Mud 10-20 50-260 164 (3,8) 14,9 52,3 18,6 10,2 34

" " 20-30 60-364 184 (5,5) 8,9 39,2 27,9 24,0 21

Mud 30-40 103-250 186 (3,8) 4,9 28,0 30,7 36,4 ii
"* 4-050 100-285 197 (6,0) 4,4 20,4 30,1 45,1 12

Clayey Mud 50-60 60-97 82 Tmae 0,8 5,9 34,7 58,6 3

.; ...... . .. .......
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Novaya Zemlya. The trench separates from the island the Novozemel'skaya

banka - an elevation 150 m deep stretched in the same direction. The

slopes of the trench and the shoal are intersected by numerous valleys,

the bottom relief being very complex. The origin of the trench is

tectonic but it is possible that later, according to P. S. Vinogradova

(1957), it was eroded by a glacier. Very sharp changes in the relief A54

are observed at the bend of the trench toward the west - the Central

Depression. To the north of Novaya Zemlya Shoal (Novozemel'skaya banka)

a number of trenches and elevations are observed, the widest of which

is called the Shoal Water of Gorbovy Islands (ostrova Gorbovy). To the

north the Novaya Zemlya Trench (Novozemel'skiy Zhelob) almost reaches a

deep branch of the Polar Basin Bay (Bukhta Polyarnogo basseina). Near

the northern end of Novaya Zemlya there is one more shoal ridge with a

rough but little investigated relief. At Cape Zhelaniya (Mys Zhelaniya)

the shoal water becomes very narrow and depths exceeding 400 m occur at

a distance of 10 km from the coast for instance.

The western boundary of the area runs along the slopes of the Central and

Northeastern depressions, but from the Northern Plateau the Novaya Zemlya

Shoal (Novozemel'skoye melkovod'ye) is separated by isolated individual
elevations, as well as one can conclude from insufficient soundings. In

connection with the complex relief, the sediments of the area are charac-

terized by a great variety and diversity of distribution. Outcrops of

old clay have been observed on steep slopes. Core samples consisting of

two layers have been obtained at a number of stations.
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Fig. 61a. Mechanical composition of sediments on the
Northern Novaya Zemlya Shoal(Novozemel' skoye Melkovod'ye):

1--sand (St. 1611, 33m); 2--muddy sand (St. 2713, 280 m);
3-muddy sand with a great quantity of sand particles (St.
"1614, 111/109 m); 4--sandy mud on a lovel surface of ele-
vation (St. 2729, 88 mi St. 1944, 197 m); 5-sandy mud on

a slope (St. 1274, 364 m; St. 1271, 115 m); 6--mud (St.
103, 170 MI St. 1273, 227 m; 104, 103 m); 7--mud with a

maximum of fine silt (St. 1990, 225 m); 8-clayey mud

"i~iK(St 556v~S~ 60, m).~'.

Fig. 61b.

In the Northern Trench of Novaya
Zemlya (Novzeimelf'kiy Trench)
(St. 584, 236 m; St. 1989, 209 m
St. 1990, 225 m; St. 1616, 275
(For exo anat~on of Symbols See
fig. 33#
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As usual, the coarsest material is found along the coast, especially

1on the extension of projecting capes. Because of the broken relief of

the underwater slope one can find sand on the steep slopes of underwater

elevations and at considerable depths along the edges of shoal waters,

as well as in coastal areas; i.e. sand extends far from the coast. The

coastal sand is gray, its mechanical composition fine (dust-sand. St. 1155

1611, 33 m; fig. 61), consisting predominantly of quartz with an admixture

of broken shells of Cardium. On the slopes of elevations of Gorbovy

Islands (ostrova Gorbovy; St. 102, 150 mi, etc.), as well as at the base

of the slope extending to the Central Depression (St. 1984, 291 m), on

the extreme southwestern projection of shoal water, on a steep slope

(St. 766, 136 m; 1993, 184 m; 1994, 215 m; fig. 62) the color of sand is

greenish-gray; it contains a considerable (up to 30%) percentage of

particles ranging from 1 to 0.1 mr, calcareous rhizopods and other carbon-

ate remains, a noticeable admixture of mica and a large quantity of

gravel, shingle and detritus - weathered pinkish-gray limestone, gray

schist, sandstone, especially on the extreme northern extension (St.

1270, 82 m).

On the eastern submarine slope of Novozemel'skiy Trench, the muddy sand

lies in a relatively narrow belt, widening in the area of the proliv

The data obtained during the following cruises of the survey ship Persei
(Persey) have been used, the 3rd in 1923, 13th in 1927, 21st in 1929,
36th in 1931 by T. I. Gorshkova; 1lth in 1926, 29th in 1930 by M. V.
ICLenova; 49th in 1934 by P. N. Novikov; 71st in 1938 by P. S. Vinogradova.

'IA
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doeptha tian in the o~uo of aw* miud (Ste 103, 170 al Ste 1957s 105 in),

waa towidI ~wwl whose graphi of m aciiucal aoNpoaitiwi in mm-kecd by, owi apex

maid bi~ihh has a wamum~w of parbiolaa small1er thaui 0.01 w. Its oolor io

light-SW ith R PhAdO Of Y1011O~is1k Ue; it 0ontAbin 11NK-011ou oaC&aoous

Adiaopoda id ao~w htaowontui as wall &a lwrga quantities of gravel

AMd shinW10olwn~d atP OVA darkwkgra dolomitet a slightlty 10urlit" sawxd

sttna awid weathered uidarite a The materia.l ia reminiascent of sediments

in fjords, Thio oan he roadi1lr wqplairiod by thea fact that the ustatrial

ia fowid at thoo eAxtroa southern tip of the trenoh entering the Polar

)Jaoin 1Ww (Buk-tita Polyarnwgo banauina). The mud found in Via upper

wioahs of the Novaya Zemlya Thxanch (Noyoaamal'Acky Zhelob) (St. 1986,

222 m) and on the slopa of the Polaw Basin Day (Bukhta 1Polyarnogo

banw*a±ua3 St. 1272, 215 aw; St. 12739 2'27 a) has th* sawmooliwhaioal1 compo..

it I itioni.

In the N~ovaya Zernya Trenchi (No 'oeaawl 'eky Zhalob), the color of miud

and the a~audy mud is pinkciah-a~ray, Tho matoriiL contains a small aiuouaitt
of shtingle anl gravel wid the, graph of its molitia ooposition Whovs

a maximuma of finle .ilt (rig. 61). This att~ests~ to 8 cementation of the A57
sediments which in associatecd with oonuentiration of orga~iio aubetancoa

r I'
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in this area of profuse life.1

Near the coast (St. 55, 60 m; St. 557, 97 m; St. 2732, 88 m) in the area

of Qorbovy Islands (ostrova Corbovy or Gorbovyye ostrova) a clayey mud

devoid of organic remains is deposited. Its color is light-gray, compo-

sition uniform, in dry condition the material becomes pulverized and

effervesoes when tested with acids. Its carbonation is associated with

glacial grind of carbonate rocks. Identical sediments are found in sea

arms near active glaciers. In open bays and at entrances to sea arms

the sediments represent poorly sorted sandy mud or mud replete with

fragments of rocks composing the nearby coast (M. V. Klenova, 1931). In

contrast to glacial deposits, the sediments contain shells of mollusks

! trunoata, Astarte sp. and fragments of barnacles.

The thickness of contempo-aý7 sediments covering the Northern Shoal of

Novaya Zemlya (Novozemel'ekoye melkovod'ye) is very variable. Adjacent

to areas of Wposed slopes, where the original rocks and Quaternary clay

are devoid of the cover of contemporary sediments or are covered by them

The peculiar features of mechanical composition of sediments (consider-
able cementation; the graphical presentation of mechanical composition
preiventing a imxinmu of fine silt in the Novaya Zulya Trench (Novo-
uemel'skiy Zhelob); poorly sorted sand at great depths on the steep
slope leading to th-e Northeastern Depression; the graphical presentation
of sandy mud and mud found in areas with a complex bottom relief having
two apices, etc), which were established on the basis of collections
during the Fersei (PArsey) cruises from 1923 to 1934, were also found
when examining the results of samples collected in 1938 and 1940 as wellas in 1946 and 1951 (aboard survey ship Saratov and SRT-4OO). Thus all
of the mentioned peculiarities are not casual but they reflect atabi e
xvgularities of sedimentation in the given area.

V.
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with layer 3 to 25 ca thick, there are areas of accumulation (the Ncvaya

Zemlya Trench - Novozemel'skiy Zhelob, for instance) in which the core

samples as long as 60 cm have not included the underlying layer. At the

bottom of the samples there appears fine-grained sediments containing a

smaller quantity of coarse-grained material, but its general character

(color of composition) does not change.

A thickness not exceeding 10 cm is observed on the southern slope of the

Novaya Zemlya Bank (Novozemel'skaya banka), on the shoal of the Gorbovy

Islands (ustrova Gorbovy or Gorbovyye ostrova) and on the slopes of the

Polar Basin Bay (Bukhta Polyarnogo basseina). A thin underlaying layer,

which consists usually of fine-grained deposits and differs from the upper

layer in color and composition, causes the appearance of two apices in

the graph of mechanical composition. The 'pper layer, consisting of

greenish-gray muddy sand or sandy mud, forms a protective cover against

erosion, which explains the accumulation of coarse-grained material in

it. Sometimes at the interface of two layers one observes a layer of

erosion in the form of a ferric ocherous interlayer which frequently

contains polished gravel or sand (St. 766, 136 m, at the extreme west

end; St. 1996, 330 m, at the same place; fig. 63, 1). At the latter point

is found a layer of greenish-gray muddy sand 6 cm thick lying on a rough

surface of the gray, dense and heavy rock (type of sandy clay) containing

traces of weathering and consisting of interlayers of greenish-gray sand

with gravel (fig. 63, 2).
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In the northern portion of the area on a shoal overlain with sandy mud

of a yellowish-gray or pink-gray color one can find more clay-like sedi-

ments: At Station 2729, 186 a, for instance, cores were obtained in

which 8 to 14 cm under the shingle of weathered sandstone a sediment was

discovered with clay-like lumps of light, yellowish-gray color which

bubbled slightly when treated with acid, the material was evidently an

accumulation of weathered rocks, possibly$ of ground moraine. On the

slopes of the northern portion of the shoal water the thickness of the

contemporary greenish-gray sediment with irregular texture and a great

amount of shingle and gravel is also variable. At St. 2723 a dense rosy-

gray mud with carbonate remains was found at a depth of 35 to 43 cm in

the cores and it is again underlain by a greenish-gray mud; at St. 2725

the thickness of the upper layer is 9 cm (fig. 63, 3); at St. 2724 the

underlaying layer is in the form of a lump on one 3ide of the column. /A58

Thus, here the thin upper layer covers a rough surface of the weathered

original rocks. On the northern slope of Novaya Zemlya Shoal (Novo-

zemel'skoye melkovodvye) water one can observe irregular stratification

of rosy-gray mud and greenish-gray sandy mud (St. 1271; fig. 61) at a

depth of 7 to 13 cm of the core beneath which lies a sediment analogous

to the upper layer. Such stratification observed in the southern portion

of the shoaling water makes one assume the presence of underwater land

slides.
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In correspondence with the character of sediments on the Novosemel 'skoye

Shoal, the graph of the mean mechanical composition (table 10) presents

a uniform curve of sand particles and bends in the sections of other

sediments, which is associated with the influx of additional clay and

silt material (fig. 60). As in other areas with a complex relief, a

direct connection with depth is absent, i.e. the variation of depth by

itself, without accountirg for the configuration of underwater depressions

and elevations, is not reflected in the composition of sediments.

12. The Central Elevation

In contrast to the areas discussed before, which directly adjoin the

coast, the Central Elevation of the Barents Sea having a depth of 150 m

between the Central Depression and the Western Trench is included in the

system of north-south elevations which divide the western and eastern

portions of the sea and do not adjoin the coast. The boundaries of the

Central Elevation have Wen conditionally drawn along the 250-M isobath.

To the north it is separated from the Persey Elevation by a shallow

depression 250 a deep, to the south by the Central Plateau.

In accordance with a bathymetric chart (fig. 14), the Central Elevation

consists of two parts located in echelon shape and divided by consider-

able depressions. "a'ne slopes of the elevation are intersected by

trenches descending from it to all the sides. The most probable direction

of the original rocks lying on the Central Elevation is the northeasterly

direction; however, the number of depth measurements is not yet sufficient

- -"•:r'il• ,• " . ,
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to form a oosplete pattern of bottom reliet, and with the accession of

more thorough information, the elevation will disclose more complex

contours,

The sediments of the area are represented mainly by muddy sand and sandy

mud. Sand is found only on certain shallow projections, but mud and

sandy mud verging on mud accumulate in depressions, predominantly on the

southern slope. The Central Elevation is the center where a great

quantity of coarse fragments ccumulate - namely, boulders, shingle and

detritus of a peculiar lithologic composition (M. V. Klenova, 1937). In

connection with the peculiarities of hydrological regime, the material

is subject to intensive underwater weathering (it. 1936).

The sand covering one of the peaks of the western ridge of the Central

Elevation (St. 1510, 164 a) and the muddy sand covering the higher areas

of the western spur and the surface and slopes of the eastern spur (St.

181, 190 m; St. 2469, 180 a, etc) have greenish-gray color and are well

sorted, whereby the quantity of sand (1 to 0.1 mm) and silt (less than

0.01 w~p •rticles correspond to the bottom relief: the former decreases

regularly with depth but the latter increases (fig. 64). On the eastern

The data obtained during the following cruises of the survey ship Persei

(Persey) have been used: the 3rd in 1923, 5th in 1924, 12th and 13th in
1926, 17th in 1928, 21st in 1929, 50th in 1934 by T. I. Gorshkova; 19th
in 1929 by K. R. Olevinskii; 27th in 1930 by A. S. Ruchik; 28th in 1930,
by V. P. Zenkovich; 46th in 1933 by V. M. Ratynskii; 49th in 1934 by
P. N. Novikov; 70th in 1938 by 0. N. Kiselev; the 24th cruises of the
survey ship Knipovich in 1931 by K. A. Rachkovskaia, and the 26th cruise
of the survey snip Issledovatel' in 1940 by P. S. Vinogradova.
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slope the muddy sand contains a great quantity of quartz, feldspar,

garnet, few calcareous remains, calcareous rhizopods, many tubes of worms A59
and single polished coarse grains of quartz. As the depth increases,

the muddy sand merges with a well assorted sandy mud of the same type,

sometimes with an admixture of sandy rhizopods. The color of the sandy

mud is yellowish-gray, but in the northern part of the elevation it is

pinkish-gray when fresh. In areas where the underlying layer does lie

deeply, i.e. where erosion is active, the sandy mud is characterized by

cinsiderably poorer sorting; it contains a great admixture of gravel and

shingle, and the graph of its mechanical composition has two apices (St.

88, 250 m, on the eastern slope; St. 1048, 172 m, on the surface of the

western portion; St. 1163, 204 m, on the eastern slope of the southwestern

spur and a number of others). The sandy mud characterized by smaller

particles has a greenish-gray color, sometimes with a slight yellowish

hue; it is deposited side by side with a mud having a similar composition

on the bottom of an underwater gulf which opens widely toward the south;

the bottom of the 6/ulf gently slopes from a depth of 200 m toward the

great clay masses of the Western Trench (Zapadnyy Zhelob). The mechanical

composition of the sediment is here very stable because the samples

obtained at a considerable distance from one another have an almost identi-

cal mechanical composition: their graphs usually approach the type

characterized by equal apices, sometimes there is a maximum of particles

smaller than 0.01 mm (fig. 65 and 66). Changes in the mechanical compo-

sition reflect in the profiles.
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In connection with a profuse .velopment of plankton in the region of

"the polar front" (L. A. Zenkevich, 1947) the sediments of the Central

Elevation area contain a large quantity (up to 2.8 mg/iOO g) of chloro-

phyll. Variations in the amount of chlorophyll by cores (V. P. Zenkovich

and L. A. lastrebova, 1946) point out an intensive accumulation. Local

bottom elev t;,i.s that are subject to erosion serve as sources of the

material for sediments accumulating at a great distance from land.

The Central Elevation is a center for the propagation of great quantities

of coarse fragments restricted only to a given area.

1 2

Fig. 64. Types of mechanical composition of

the sediments covering the Central Elevation:

1--sand (St. 1510, 16 4 m); 2--muddy sand (St. 181,

190 m); 3--muddy sand with great quantities of sand
particles (St. 2469, 180 m); 4--sandy mud (St. 88,

250 m; St. 1048, 172 ni); 5--weakly assorted sandy

mud (St. 1163, 204 m); 6--mud (St. 647, 274 ri St.

2680, 273 m). (For explanation of symbols see fig.

33).
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The samples obtained by bottom grabs and even the lower layers of cores

contain shingle, detritus and gravel of the gray clayey and carbonaceous

schist, light-gray and rosy-colored granite and various sandstones, such

as the fresh light-gray type, the stratified type permeated with brown

oxides, the soft gray type, the quartzitic conglomerate, the basalt

wrapped in a coating of brown oxides, the gray stratified limestone,

siderite, marl, coal, etc. The presence of shingle frequently obstructs

the taking of given samples because many of them end at reaching the

shingle or in the layer consisting of gravel.

Despite their small length, most of the cores taken from the Central Ele-

vation disclosed the underlying layers. The thickness of the upper layer

fluctuates from 6 to 30 cm. At a depth of 16 cm of a core taken from the

southwestern spur of the western portion of the elevation (St. 650, 175 m)

one can find gray muddy sand lying under a greenish-gray sandy mud; at a

depth of 18 cm it is replaced by gray mud (with a light rosy-colored hue)

which is well cemented and heavy; at the bottom of the core the mud

contains shingles of gray granite, but the upper part of the core contains

much gravel formed of fragments of rocks. The quantity of gravel de-

creases toward the bottom of' the core (length 30 am). On the eastern

slope of the same southwestern spur (St. 1163, 204 m), the gray mud with

gravel and a small amount of sand, smooth shingles of sandstone and gray

granite is covered by a sandy mud 8 cm thick without any transitional

layer. Farther from the slope, in the western part of the xunderwater gulf

(St. 649, 235 m), as wenl ac in its southern part (St. 648, 263 m) the

..........................
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Fig. 67. Cores oýi the Contral Elevation.

l-, a sudden replacemnent of the gray sandy muid (old) with
gravel1 aild shingle formed of sanistone and graiy granite
by a greenish-gray (contemporary-) 5andj, mud at a depth of
8 cm in the core (St. 1163, 204 ill); P.-pl.ant remainis

fou~nd in the lower section of' a core in a greenish-gray

seadi~aent overlying a pinxidsh-gray layer: &--the view ot
a leng~thwPise cross Fection of core; 6 -- t~he view ef a
transverse cross section of core (St. 645, 269 mn); 3--
ochorous inter] ayer on a rough surface of the lower layer

at a depth of. 12 cm of the core (St. 28991 2. 76 in; at a

depth of 7 -to 2)4 am of the c"-e).
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at a depth ofa 12 to 13~ sil (St. 2899# 176 m) fig. 67, 3). nie lowqr layar

is ivpr••-ntaed by a ns rweg heavy and nonsal inishr u ihis ghtray mud (which

effeiviouee whan treated with &aid) with a great, quwitity of g~ravel aid

shinglu of a soft gray sandstone. Above the ocherous interlayer at a

depth of 7 to 11 cii of the sore, one san obsdrve a blond of the upper

uan lower layers. A similar transitionhl layer is observed at a depth

of 18 to 22 on of a core taken from the eastern slop o (St. 7629 196 m)

where one can find gravel formed of a porous weathered sondrtone (fig.

68), LOn the northeastern spur of %'he elpvation (St. 2464, 209 Ail St.

424~62o 26 m) and on its eastern slope (St. 24I65, 210 m) one can observe

an intorlayer consisting of p~ikWish.-gray mud which is slightly carbonated

and contains a g: iat amount of gravel; this interlayer lies beneath the

upper layer consisting of well sorted sandy mud 1.5 and 13 cm Lhick. The

upper and lower surfaces of the interlayers found at depths of 16 to 21

cm and 14i to 17 cm of the core are uneven; love.,' in the core the inter'-

layers are replaced by irregul~ar ixiteretratification of greenish-gray

30$ .4. ... . '1 - -V* A *' "



1 *1

Fig, 6h. Stratification of Sediments in the Central Elevation.

1 -- St. 762, 196 m (from I to 26 cm of core). At a depth of

18 cm the greenish-gray muddy sand is replaced by a transitional

layer consisting of a mixture uf greenish-gray and pinkish-gray

sediment, and at a depth of 23 cm it is replaced by a pinkish-

gray sandy mud; 2 -- St. 2642, 265 ". At a depth of 16 to 21

cm of the core one can see an interlayer of pinkish-gray strati-

fied mud; 3 -- SL. 2465, 210 m, Interstratification of

greenish-gray and pinkish-gray sediments at a depth of 6 to 18

cm of the core (may be the traces of sliding).
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enable us to state that the orLgin'l roa'u covered by tho prdudct.', of

weathering Oliding down the sloped lie bmeao•h tle aontempo(r•y iedl-

mentaj, At places the products whi.n coinsist mainly of' o,1y sildd diWn

the surface of original rocks. The coarse fra~Ments fouM• on the zsurfaoe

of the Central Elevation are the remaina of the eroding imntle of the

products sliding downward. The longer cores (7 oore• longer than 100 M)

obtained by P. S. Vinogradova (1946), part of whiLoh were taken f£om the

Central Elevation, demonstrated that the uzderlying g: ay aedilwnts had

been enriched with carbonates and contain olayey schist and limestones;

the pinkiah-gray sediments are more uniform and they do not bubble when.

treated with HCI. The writer assumes that here we have to deal with the

alluvium of original rocks.

It is necessary to investigate the Central Elevation with the aid of

heavy bottom corers and to study in detail the coarse fragments.

In connection with the character of formation of contemporary sediments

in tih Central Elevation, the curve of the mean mechanical composition

(table 11; fig. 60) shows the •.uflow of supplementary material in the

LI
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fumii of bofIWtdI for pr tiolau rav.ging frot3 1 to 0.3 mi in the inturval of

SWAnY lonuk wd fox' p~ai cW1em C rai 0.l to 0.05, mm in the interval of' muddA'

aando as Wall ao all iv oreaao of partioles frXom O.0 to 0.01 11t in the

mud 0o"Wainina 30 t~o 40 % of particlos smaller than 0.01 ml. On tho

averqj, the diAtribution with dapth is regular.

/165

I3'. Th'ero_ EPlevation

(Vonvysahmmost ' Per•oya)

Thi poe ttive elements oi' bottm relief of the Barents Sea that are not

directly associated with ohos include the Persey Elevation with depths

leas than 200 ml; •ts existence was established by the research of survey

ship Persai (Persoy) in 1928 and oupported by further investigations

carried out by murvey ships Pereei (Persey), Kmipovich arn by later depth

soundings of P1NIM, The Peraey Elevation consists of two projections.

The southeastern projection with depths reaching 160 m penetrates the

Central Depression of the Baren-s Sea and is separated from the Central

Elevation by a spur of the depression. The transverse depression - a

trench between lat. 77020' and 780 N - separatea the elevation from the

northeastern spur descending toward the plains of the Central Plateau.

To the west the boundary of the Persey Elevation, due to the lack of

measmuement data, has been conditionally drawn along the long. 290 E of

the northernmost part of the Western (Medvezhinskiy) Trench and along

the extension of the trench of the Northern Plateau,
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The sxiting data of bottoda relief sihow that the saw.aoe of the Persey

iQ1evation i1 covered with hills and interaected with trenches. On the

basis of configuration of the i00-m mid 200-m isobaths it can be assumed

that the' northeasterly direction ot elevations is predominant, but in the

spur at depths ranging from 200 to 250 in the northwesterly direction is

pronounced, which iv associated with outcropa of original rocks. The

question -remains open uxnti) we have carried out more thorouFh investi-

1gations. The bottom distribution by types is pre'.4mted on bottom oharts

(M. V. Klenova, 1932, 1948).

The sediments of the Persey Elevation are represented by all types - from

sand to clayey ntxdj their color is pink as a result of intonsive develop-

ment of ferrous weathering (M. V. Klenova, 1936). The coarse fralments

which aru found in great quantities on the Persey Elevation, as in the

case of tIe Central Elevation, are subject to weathering.

Sand, as a rule, is found at the smallest depths (St. 1043, 103 m, etc.).

The muddy sand found at depths ranging from 114 to 243 m can be divided

into two types according to the content of particles whoso sizes range

from 0.05 to 0.01 mm. The first type (less than 10% of fine silt) covers

Srhe data obtained during the following cruises of the survey ship Persel
(Persey) have been used: the 5th cruise in 1921, 17th in 1928, 21st in
1929, 50th in 1934, by T. I. Gorshkova; l1th in 1926, by M. V. Klenova;149th •n 192t1, by P. N. Novikov; during the following cruises of su-vey
ship Knipovich: the 16th in 1930, by A. D. Dobrovol'skii: N1hth in 193•,

by K. A. Fachkovskaia; and during the 26th cruise of the suaruvy ship
UIsledovatel' in 1940, by P. S. Vinogradovao



the slopes of a small ridge (St. 1237, 125 mi St. 1238, 134 mi fig 69)0

from the top of which a sale of sand was obtained, and part of the

eastern slope of the Persey Elevstion (St. 1241P 132 m, etc.), The muddy

sand is unifom., pink, with ocherous spots and rings around the worm

tubes, and with sandy rhizopods. The mean depth at which this type of

muddy sand is found is 128 m. The muddy sand containing more than 10%

of particles ranging from 0.05 to 0.01 =u is found at greater depths

(the mean depth being 196 m) in the central (St. 2)38, 176 m) and south-

eastern (St. 2453, 243 m) parts of the Persey Elevation.

The most widely distributed sediment on the Parsey Elevation is sandy

mud. It covers the bottom of all the flat areas and slopes of underwater

elevations at greater depths than the muddy sand. Among the coarser

fragments (10 to 20% less than 0.01 mm in diameter) and finer fragmonts

(20 to 30% of pelite) of sandy mud two types stand out. the well 0orted

sediment whose histogram is characterized by one apex and which has a

clearly pronounced maximum of coarse silt particles, and the poorly

sorted sediroant containing admixtures of sand particles and coarse

fragments whose histogram has two apices. A coarse-grained well sorted

sandy mud verging on muddy sand is found in the western part of the ele-

vation (St. 1024t 196 m), in the central part - near the areas covered A66

by muddy sand (St. 1030, 100 m) - and in the northern part (St. 574, 190

m, etc.; fig. 69, 5).
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Fig. 69. Histogras of Sediments on the

Persey Elevation.

I-sand (St. 1043, 103 m)); 2--dust-sand (St. 1029, 106
an); 3--muddy sand with less than 10% of fine silt parti-
cles (St. 1237, 125 m; St. 1238, 134 m); 4--muddy sand
with more than 10% fine silt particles (St. 2438, 176 m;

2453, 243 m); 5--sandy mud with up to 20% particles
smaller than 0.01 amm, well sorted (St. 1030, 100 M; St.
574, 190 m); 6--the same mud, poorly sorted (St. 1022,
210 a; St. 2684, 176 m); 7--sandy mud, more fine-grained,
whose histogram is characterized by one apex (St. 1025,
161 m); 8--the same mud whose histogram has two apices
(St. 104, 270 m); 9--mud whose histogram has one apex
(St. 1032, 200 m); 10--the same with a maximum of fine
silt (St. 1499. 198/184 m); Ul--the same with apices in
graphical presentation (St. 188, 170 m). (For explanation
of symbols see fig. 33).
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Toward the bottom of the cores the sandy mud loses its pink color,

becoming light gray and greenish-gray. Everywhere it has an admixture

of mica, sandy rhizopods and weathered stones consisting predominantly

of pink sandstone with gypseous cement coated by iron oxide scales. The

sandy mud found in the western part of the elevation in a closed de-

pression (St. 1022* 210 m; St. 1024, 196 m), in the central part where

abrupt changes in depth occur, near the slope of the central trench (St.

1240, 167/153 m), on the surface of the southeastern spur, on a relatively

steep southern slope (St. 2486, 176 m and a number of others) has an

increased quantity of sand particles and sometimes the graphical presen-

tation of its mechanical composition has two apices. In such cases it

happens that even in the cores of a limited length (to 30 cm) the lower

layer contains a more fine-grained sediment of gray or pinkish-gray color

with a considerable admixture of gravels shingle and fragments of shells. /167

The shingle and gravel is composed of limestone and black schist.

The fine-grained sandy mud whose graphical presentation has one apex

N (St. 1025, at 161 m, for instance) lies on the periphery of an elevation

where ferro-manganese concretions are formed. Changes in the color and

composition of sediments occur gradually down the core. On the contrary,

the sandy mud whose graphical presentation has two apices (St. 1044, 270

m; St. 1027, 180 m, etc.) covers the bottom of the western and southwestern

parts of the Persey Elevation near the Western Trench (Zapadnyy Zhelob).

The cores show the stratification of the sediment. In the upper layer

there is a considerable admixture of gravel, shingle and detritus, which
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consists mostly of completely weathered rocks - namely, pink, fine-

grained, micaceous san2stone, basalt, gray sandy schist and limestone

which has been entirely replaced by brown oxides. The sediments lying

at the base of the southern slope of the Persey Elevation are similar

to glacial materials deposited on steep slopes and fjords.

Flat lower areas are covered by mud. A graphical presentation having

one apex with a maximum of clay (St. 1032, 200 m, for instance) has been

derived from cores containing Recent sediments from top to bottom (maxi-

mum up to 38 (=), whereby in downward direction the core becomes more

clayey, assuming a brighter color with a slightly pink hue and containing

a small amount of fragments. Mud containing a maximum of fine silt (Ste

1499f 198/184 m) lies on the southern slope of the elevation. The mud

found on the steep northern slope of the elevation and being represented

graphically with two apices (St. 188, 170 m, etc.) lies on a bluish gray

mud, vergixg on clayey mud, which differs sharply from the upper layer.

The •lAples of clayey mud taken from the northwestern part of the elevation

(at St. Ca 1505, 195 m., for instance) are from the underlying layer which

here either reaches the surface or is covered by a thin layer of Recent

sediment. A greater quantity of sand particles (the mean being 4.5%) in

the clayey atd attests favorably to its earlier origin.

As in the case of other areas having a complex relief, the thickness of

contemporary sediments on the Persey Elevation decreases on its slopes

and sometimes also on the surface of elevations. Thus from a relatively
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steep slope of a small ridge in the eastern part of the elevation (St.

12379 125 m) we obtained a core containing more clayey material of rosy-

gray color with gravel of black schist as well as shingle of white lime-

stone which was lying 5 cm beneath the pink muddy sand. The bottom grab,

however, brought up from tVe place only a great quantity of gravel and

shingle lying in a dense and heavy sandy mud of rosy-gray color. A

number of cores taken from under a layer of 3 to 5 to 12 cm thick muddy

sand of the southeastern spur of the Persey Elevation disclose an inter-

stratification of muddy sand with gray mud enriched with carbonate

fragments and gravel (St. 2455, 240 m, etc.; fig. 70). A mixed transition-

al layer is also sometimes observed near the Western Trench (St. 1027,

180 cm) where a layer of pink sandy mud 7 cm thick lies on an interstrati-

fication (13 cm thick) of gray and pink mud. The thickness of oxidized

layers is 2 to 3 om. The sediment contains many carbonaceous deposits

and when dry it is porous.

At a depth of 132 and 131 m in the western part of the Persey Elevation,

P. s. Vinogradova (1946) found a very carbonaceous brick-red sediment of

pinkish-gray color and irregular stratification with detritus of calcare-

ous rocks, but 30 miles to the north at another station she found a gray

sediment with black veins and shingles of soft black clayey schist which

was replaced by a black clayey material at a depth of 16 cm in the core;

it consisted of individual uniform areas covered by fragments of black /168

clayey schist with pyrite. Both types of sediment were overlain by a

greenish-gray sandy mud 6 to 7 cm thick and having a pinkish-gray color
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at surface. Near the southern slope in a core 88 cm long P. S. Vinogradova

found pinkish-gray mud merging with a coarser gray and light-gray sand

with thin weathered coatings and shingles of sandstone whose quantity in-

creased downward. In the lower part of the core the size of angular

fragments of sandstone varies fram 2 to 4 to 5 cm and they look fresher.

In other words, under a rather thin layer of Recent sediments lie

original rocks and the materials of their weathering. Among the corer

collected by the Poliarnik Expedition in 1953 to the west of the Central

Trench of the Persey Elevation at a depth of 17L m a sample disclosed

glacial alluvial deposits (St. K 122; fig. 70) consisting of aa• iy rhizo-

pods, gravel, and remains of chitins. Beneath it lies sandy mud with

gravel and fra&%ents of coal increasing in quantity from 13 to 14 cm; be-

neath the latter lies sand with bright-colored sandstone shingle. On the

southern slope of the Central Trench the same type of clay is found at a

core depth of 9 cm; there is also found another glacial alluvial deposit

at a depth of 5 cm in the area; but 30 miles to the south at a depth of

127 m (St. N 124) the layer of glacial alluvial deposits is 5 ca thick,

lying directly on the surface of a dense, heavy and micaceous clay.

The graphical presentation of the mean mechanical composition of sediments

covering the Persey Elevation (table 11) is characterized by a consecutive

decrease of particles ranging from I to 0.1 mm and from 0.1 to 0.05 mm and

by slight curves. An increase in the quantity of particles ranging from

0.05 to 0.01 mm in the interval of mud with 30 to 40% of fine particles

reflects supplementary inflow of fine silt particles as a result of the

erosion of lower layers (fig. 60).
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3

Fig. 70. Cores of the Persey Elevation,

1 irregular interstratification of greenish-gray sandy mud and

mtuddy sand with gray mud (at 16 to 21 cm of core; St. 2455 240 in);

2 -- transitional layer: interstratification of± gray and pink sandy

mud (at 2 to 18 cm of core; St. 1027, 180 mn). At the bottom -

gravel composed of schist; 3 -- core 19 cm long (St. M 122, 170 m

in the cent.ral part of' the Persey Elevation. The glacial alluvial

layer on the surface and the transitional layer at 13 to 14 cm of'

core.

Ot=
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ed by M. V. Kienova on the basis of bottom surveys fromn 1923 to 1953,
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V4. Xtfdranhinakaya Shoal (M. barika).

The Bear Shoal (Medvezhinskaya Shoal) or the Medvezhinsko-Nadezhdinskoye

Shoaling Water (melkovod'ye) lies between the Western•Medvezhinskiy Trench

and the coastal areas of Spitsber-ger Archipelago. The minimal depths in

the southern portion of the area are found -%round Bear Island (Bj~rnoya

or ostrov Medvezhiy) itself representing a remnnant of a platform witJ

almo•.k horizontal beds of upper Paloozovc and Mesozoio rocks. The

southern poition of the base of Bear Island (Bjornyya or ostrov Medvezhiy)

slopes steeply westward to the great depths of the Greenland Sea and

southward to the Western Trench of the Barents Sea, The slopes are inter-

seated by trnnohis. Also terraces can be observed, especially the ones

which are well pronounced near the 200-nt isobath and which surround the

old shore line (M. V. Klenova, 1931). The trenches penetrating deeply

from the west and the east separate the southern portion of Medvezhinskaya

Shoal (M. batýa) from the shoaling water extending in NNE direction toward

Hopen Island (ostrov Nadezhdy). On the so-called Spitsbergen Bank (Spits-

bergen banken) in the central portion of the shoaling water, the depth

varies from 50 to 30 mn, and at places to 17 m. The bottom relief has not

been sufficiently investigated. The Spitsbergen Bank (Spitsbergenbanken)

slopes gently toward the Western Trench in the east and toward the wide

Zuid-Kapp (Sorkapp) Trench in the northwest. The latter separates the

Medvezhinsko-Spitsbergen Shoaling Water from the base of Spitsbergen

Archipelago. At a depth of 200 m the underwater slope in the area is

intersected by trenches which were ividently formed dunring the early stages
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of developnent of the given area because manky of the trenches do not

extend to shallow depths. It is possible that detailed measurements will

enable us to disclose them there also (i.e. nt shallow depthu. Tr.). The

northern portion of the shoaling water surrounding the Hope Island (Hopen)

borders on the Persey Elevation in the east, on a deprension to the south

of Kong Karls Land in the north and on the base of Wdgev Island (Edge~ya)

in the west. The border between MedvezhLiskaya Shoal (M. banka) and

Western Trench rims along the 250-m isobath. In addition to the submerged

shore line and underwater terrace delineated by the 200-m isobath, benches

having a rather smaller width hAve boen disclosed at great depths on the

southern and western slopes of the Medvezhinskaya Shoal (M. banka). Here,

as in the case of Spitsbergen slope farther to the north, the underwater

benches have been discovered at the depths of 400. 500 and 900 m (M. V.

Klenova, 1939).

At a depth of 100 m the surface of Medvezhinskaya Shoal (M. banka) is

covered by coarse fragments1 - boulders, shingle, detritus and gravel

with a considerable quantity of shells and fragments of mollusks, barnacles

and other organic remins, as well as live orgarisms (fig. 71). On the

slope one can observe sand sliding down the steep western slope to a depth

of 165 to 187 m (St. 2024) and to 172 m (St. 1889). The sand is charac-

terized by poor sorting (fig. 72), and by a greenish-gray color; it is

The data were obtained during the following cruises of survey ship Persei
(Persey): 7th in 1925, 12th in 1927, 45th in 1933 by T. I, Gorshkova;
19th in 1929, by K. R. Olevinskii; 28th in 1930 by V. P. Zenkovich; 35th
in 1931 by L. A. lastrebova and E, K. Kopylova; 37th in 1931 by M. V.
Klenova and I. K. Avilova; 40th in 1932 by V. P. Zenkovich and E. K.
Kopylova; 43rd in 1933 by P. N. Novikov; 54th in 1935 by S. I. Malirdli
and Kuzovleva; 70th in 1938 by 0. N. Kiselev; during the 16th cruise of
survey ship Knipovich in 1930 by A. D. Dobrovol'skii.

...... . -. . .
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saturated with rhizopods and other carbonate remains, including the shells

of l truncata, Astarte sp., Leda pernula, spines of sea urchins, worm

tubes and agglutinative forms of rhizopods.

Among the minerals quartz in large, smooth grains is predominant; feldspar

is also found. The same content is found in the muddy sand covering the

slopes at a depth of 150 m to 250 m (St. 1886, 245 m, on the steep

southern slope). Below the muddy sand on the slopes is sandy mud. It

is greenish-gray in color and contains numerous organic remains and

carbonate fragments. It contains gravel and shingle composed of intensely

weathered pink sandstone with gypseous cement, gray clayed and carbo- /170

naceous schist, gray quartzite, dark micaceous sandstone and other rocks

of local origin. The degree of sorting of the sandy mud varies: at

shallow depths and near the old shore line the quantity of sand particles

increases (St. 331, 87 m, in a depression of the surface of the shoal;

St. 1907, 223 m on the southeastern slope, etc.; fig. 72). The coarser

sandy mud, as well as the muddy sand, which lies on steep slopes or at

places where the depth variation is abrupt, is characterized by the appear-

ance of two vertexes in the graphical presentation of mechanical composition

(for instance, at St. 2012, 174 m on the southern slope of Medvezhinskaya

Shoal (M. banka); at St. 1891, 162/187 Mtaon the western slope of the Spits-

bergen Bank (Spitsbergenbanken) and at other stations on the underwater

cape in the deep trench separating the Medvezhinskaya Shoal (M. banka)

lBecause of steepness of the slope the depth varied while the station was
occupied.

V . .
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from the Spitsbergen Bank (Spitsbergenbanken); at St. 1911, 207 m, on

the eastern slope and at a number of other stations; fig. 72).

A more fine-grained sandy mud (20 to 30% of particles smaller than 0.01

mm) is represented by several graphical types. The sandy mud whose

graphical presentation has one apex is rather widely distributed; the

fragments constituting it are equally distributed (St. 1909, 210 m; St.

1924a, 272 m and a number of others on the gentle slope extending to the

Western Trench and on the southern slope of Zuid-Kapp (Sýrkapp) Trench;

fig. 72). The graphical presentation of the sandy mud covering steep

slopes and underwater valleys (trenrhes. Tr.) has two apices as in the

case of more coarse-grained sediments (St. 2007, 147 m, on the southern

slope of Medvezhinskaya Shoal; St. 1893, 197 m and St. 18 91a, 137 m on

the western slope near an underwater valley and a number of others; fig.

72). In areas that were more protected, e. g. on the slope of the

northern portion of th6 Western Trench, on the extreme eastern spur of /171

the Zuid Kapp (Sorkapp) Trench, sandy mud with a maximum of fine silt

is deposited (St. K 122/3, 187 m; fig. 72.7) which attests to a consider-

able degree of cementation. The same type of mechanical composition

characterizes the mud on the mentioned eastern slope (St. 1921, 208 m;

fig. 72, 8). At shallower depths a mud was found whose mechanical compo-

sition is represented by a graph with two apices (St. 1181, 193 m) or by

an almost squi-apexed graph (St. 318, 140 m; fig. 72, 9).

p
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Fig. 72. Types of mechanical composition

of sedi•nts on the Medvezhinskaya Shoal

(M. banka).

1 -- sand (St. 1889, 172 m); 2 -- muddy sand (St. 1940,

236/250 m; St. 1887, ?04 m); 3 -- sandy mud (St. 331, 87

m; St. 190?, 223 m); 4 -- sandy mud on steep slopes (St.

2012, 174 m; St. 1891, 187 m; St. 1911, 207 m); 5 --

sandy mud, more fine-grained (St. 1909, 210 m; St. 1924d,

"272 m); 6 - fine-grained sandy mud on slopes (St. 2007,

147 m; St. 1893, 197 m; St. 1891a, 137 m); 7 -- sandy

mud with a maximum of fine silt (St. K122/3, 1I7 m);

B -- mud of the same typo (St. 1921, 208 a); 9 - mud

which is expressed by two apices and equi-apexed graphs

(St. 1181, 193 m, 2rd core; St. 318, 140 in). For the

explanation of symbols see fig. 33).
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I

1* Fig, 73. Cores taken from Medvezhinakaya Shoal (M. banka).

1 -- a core 32 cma long fromt the southeastern slope of the Medvezhin-

sk43ya Shoal (St. 1927a, 164 mn). At the depth of 1 to 14 em. one can

observe greeniish-gray muddy sand and sandiy mud; at 5 to 2? cm,

bluish-gray clay with shingle and carbonate remains; at 23 to 29 cmp

a mixture of clay with greenish-gray sandy mud; at 30 to 32 amp
greenish-gray muddy sand; 2 -- a core 20 cm long (St. 1924, 234 mn).

Greenish-gray sandy mud with worm burrows and pores on a bluish-gray
sandy mud with gravel; at 11 to 12 cm, a semidissolved shell; 3 --
the second core of St. 1181, 193 me The greenish-gray mud lies on

a bluish-gray sandy clay; at 25 cm, a buried oxidized layer; at 26

amo a rough surface of the underlying layer.

VL
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The thickness of Recent sediments covering the Medvezhinsko-Spitsbergen

Shoaling Water is negligible. Due to active wave and current action, the

fine-grained material is washed out at places from the slopes so that

only a thin coating of submarine material that slides down the slopes and

is mixed with gravel and shingle remains on them. Therefore most of the

cores are short, from 10 to 15 cm long. Even the bottom corer of

Ubekochernaz type weighing more than 300 kg (St. 2022, 239 m, on the

southwestern slope) obtained a core only 17 cm long, consisting of muddy

sand with broken shells, gravel and shingle and gray dense sandy mud, in

which the coring tube was bent at a right angle reaching it because,

evidently, bedrock lay beneath. The cores take, 'rom areas covwred by /172

sandy mud are somewhat longer - 20 to 21 cm, the bottom is covered

with gravel and shingle, which obstructs the penetration of the bottom

corer. On gentle slopes the length of cores reached 29 to 31 cm stopping

upon reaching the shingle or in the dense underlying layer whose components

were detected on the end of the bottom corer. Sometimes (at St. 1937,

238/215/173 m1 , on the steep southern slope, for instance) a sample core

ended in a compact layer of gravel and shingle with an admixture of clayey

material, i.e. on the layer of glacial alluvium. On the western slope

the Recent layer, only 1 cm thick, was underlain by gray, slightly rosy-

colored marl which was dense, heavy and non-saline containing carbonaceous

remains that were not identified in detail. In the calm areas of Zuid

Kapp (SBrkapp) and the Western trenches the cores up to 45 cm long did not

penetrate the Recent layer.

TIk depth varied while the station was occupied.
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Fig. 74~. The mean mechanical composition of sedi-
ments of the northern and northwestern portions of
the Barents Sea in areas affected by glacial deposits.

a 14 lth area, Nedvezhinskaya Shoal (M. banka); 6 -- 15th
area, Spitsbergen Slope; 6R -- 16th area, Polar Basin Slope;
2 -- 17th areas Northrn Plateau. Fragments: 1 -- 1.0 to
0.1 ~u;2 - 0.1 to 0#05 am); 3 -- O0,0 to 0.01 mm.

The 4, t heimean which was, of course# at places associated

aith 4harea, waobservedin a number of cores obtained fro- theLarn spe, Su ope for instance, the core taken at St. 1927a
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(164 m; fig. 73) where the greeniuh-gray layer of mud, 5 cm thick$ is

underlain by a bluish-gray mud of sandy clay with gravel, reaching the

depth of 23 cm; at the depth of 23 to 25 cm one can observe a blend of

the clay with a sandy mud, and lastly, at the bottom of core, 30 to 32

cm deep, again greenish-gray muddy sand which differs from the upper

layer. The same pattern is observed at other stations of the area. The

underlying light-gray sandy mud is replete with gravel of gray schist

and gray and white sandstone. Sometimes the greenish-gray upper layer

is underlain by a dense and heavy sediment of rosy-gray color with gravel

and shingle of light glauconitic (quartz) sandstone (St. 1917, 157 m).

The major part of the cores obtained from the central section of the

eastern slope had not perpetrated the contemporary layer, but at St. 1924c

(234 m) porous, greenish-gray mud was found at a depth of 13 cm; it was

lying on a rough surface of a dense rock consisting of clay with gravel

and ocherous particles. 1 The core taken at St. 1811 (193 m) disclosed a

buried oxidized ocherous laer at the interface between mud and bluish-

gray sandy clay (fig. 73).

The graph of mechanical composition (table 12) for the area of Medvezhin-

skaya Shoal is in complete agreement with the characteristics of sedi-

mentation described above: with increase in the quantity of particles

smaller than 0.01 mm, the curve of sand particles decreases uniformly

when becoming dry, which can be clearly seen from the photograph.
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from very high values (79.7% for sand) (fig. 74). Because of inflow of

supplementary material on slopes, the particles of coarse silt, when ex-

pressed graphically, form curves in the muddy sand and sandy mud range,

but the particles of fine silt form curves in the mud range. The depth

of distribution of individual types fluctuates irregularly and the coarse-

grained sediments sink to very great depths due to the active Iydro-

dynamical regime.

Table 12

THE MEAN MECHANICAL COMPOSITION OF SEDIMENTS IN THE NORTESTERN PART OF

THE BARENTS SEA

Depth in m Particles in mm .
Fragments

Bottom Type 0.001 mm ji -10.05-1r0.t1 1
in % from-to mean > 1 1-0.1 -0:05 -0.0101

Medvezhinskaya Shoal

Sand <5 100-187 145 (6,7) 79,8 16 ,94 1,3 2,5 3

Muddy Sand 5-10 55-327 179 (15,7) 40,2 43,7 8,7 7.h 14

Sandy Mud 10-20 57-320 174 (18,1) 17,4 47,8 19,1 15,7 57
"20-30 93-1000 214 (8,0) 8,9 39,1 28,0 24,0 57

Mud 30-40 84-235 162 (3,8) 3,6 30,3 33,0 33,1 14

""40-50 145-2148 193 (2,3) 2,1 29,6 26,8 41,5 3

Underwater Slope of ,Sitsbergen

Sand < 5 - 300 (25,1) 13,6 36,2 45,4 4,8 1

Muddy Sand 5-10 25-200 113 (8,7) 30,5 5,)4 16,1 8,0 2

Sandy Mud 10-20 60-800 262 (19,8) 23,5 36,5 2)4,2 15,8 20

" " 20-30 35-820 226 (13,6) 8,4 35,1 31,2 25,3 28
Mud 30-40 57-1000 230 (8,6) 5,8 26,0 34,7 33,5 32

""40-50 88-424 245 (9,7) 1,9 21,0 32,4 44,7 10

Clayey Mud :>50 - 147 (4,7) 2,1 13,2 34,7 50,0 1

~~~~~. ... .$ .v r.x..~
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Fig. 75. Distribution of Sediments by Mechanical Composition on Underwater

Slopes of Spitsbergen. (For explanation of symbols see fig. 33).

Upper left-hand corner: Cape Vitfiskjunten*

Upper center, right: Gulf Hornsund

Lower center: Scale.

Vertical

Horizontal

*(not identified with other sources)
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15. The Spitsbergen Underwater Sope

The Spitsbergen Underwater Slope has been singled out by us because of

the peculiarity of its morphology and geological structure as well as

because of the characteristics of sediments which have left specific marks

of glacial denudation processes. To the south, the area includes the

northern branch of the Zuid Kapp (S~rkapp) Trench entering the Storfjord

(Storfjorden). The eastern boundary runs along the 50-m isobath border-

ing on the Edge (Edge~ya) and Barents (Barents~ya) islands and extending

farther to Cape Mon (Mys Mon) of the North-Eastern Land (Nordaustlandet)

of Spitsbergen. To the west the area includes the slope extending toward

the Greenland Sea and to the north the boumdary has been drawn along the

lat. 800 N.

The morphology of the underwater slope of Spitsbergen, notably in the

west, is very complex; there are numerous fjords with branches, including

underwater and terrace-like benches, banks, under- and above-water rooks

which obstruct navigatiorn near the coast and cause a variegated distri-

bution of sediments. In fjords and on slopes, the sediments are repre-

sented mainly by sandy mud, less frequently by muddy sand, mud and clayey

mud in isolated sections of fjords. 1 All the types of sediments are replete

with coarse fragments, containing great quantities of sand particles and

IThe data obtained during the following cruises of survey ship Percei
(Persey)s 5th in 1924, 7th in 1925, 50th in 1934 by T. I. Oorshkovai 37th
in 1931 by M. V. Klenova and I. K. Avilov; 43rd in 1933 by P. N. Novikovl
54th in 1935 by S. I. Malinin and Kuzovleva; during a cruise of expedition
ship Sadko in 1935 by M. H. Ermolaev.

.............
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Fi.76. Types of' M~ohaniual Couposition of Sdimeiiti
kl the Undelrater Slope of 311pitabo•xn.

l--muddy ,anwd (St. 2•h1, 200 nil St. 8, .25 m) 2--
sandy mud (St. 2010, 14i wi; St. 204s, * 0 m; St. 1806,
800 M) 3,.-saidy mud with admixture of cioar.9 fragmuentae
(St. 2281p 162 in); 4--more firi-grained satuy mud (St.
2O5, 334I M); 5--poorl•y orted saindy mud (St, 28.'?, 53
i); 6-..lud whose graph of' me chanical composition has
one apex (St., 349,4 88 in); 7--,oud whose graph of mohoanjio-
al composition has two apiaes (St. 20•!• 152/282 in); 8--
poorly sorted mut (St. M86, 80 m). (For explanation ofvm.bol se fig, 33).

poorly sorted (fig. 75). Well sorted muddy sand is founid only in inidi-

vidual areas, for instance at St. 2828, 2Fi m in the Kinga Bay (Kongs-

fjorden), where it consists of quartz with a small adcidxturo of' foldapar,

mica and non-ferrous minerals, such as horriblendo, zircon aid others.

Til muddy sand lying in the loefJord (IsfJorden) cross section (St. 2041,

278/200 mi fig. 76) of the Oreonland Sea is characterized by considerably

poorer sorting anid by zany coarse fragments. Here the muddy sand was

obtained at a shallower depth, but the sandy mud otf the same type and

having one apex in graphical presentation was obtained at a greater depth.

The shingle of quai-tzi andstone and pink sandstone with gypsum cementation /176

bears the traces of marine fouling. A sample taken by bottom dredge was
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4100 0hiarateriu.eA by a Var'iegated auotmoi~t of' fraiOItu, NUU1h am gky

salidatokaoa diabatia (0 ill the R unian orijiaaal Tre) alayty uohiot,

ahloritio oochiat, phyllite ald, a multitude of iN ~'rAt a doptha

of 00 NOMI a Qo•w•iderable a owat of IpSLeW of apoigou was found# but at

amaller depths lithotium-dba (St, 2.050s 270 w).

Lk smaloy mud were found tho bate types of moohat4ioal CoVpositioll ad in

the areas deaoribod abov. Ott gentle widoarater elopes, at the exit froax

1101 Sound (Ilellaundt St. 2038, 14514 mS t. •2•43) 58U m) or Ie 1 FJoWd

(afiJordmei St. 28270 236 m; St. 21t26, 800 m) for instanre, a relatively

well sorted material is deposited; the graph ofA its mechanioal composition

has one apex (fig. 76). Near the Zuid Kapp (S,4rkappi St. 2281, 162 a;

fig. 76, 3) and oi underwater ridges and shoals betueon trenches a multi-

tude of coarse fragments and sand partioles is fotd,. With increase in

depth, :W each individual area one can observe an increase in the content

of pelitic particles; however, a oozuidorable adsxture of coarse-grained

Piaterial is preserved and the assortuent becomes less pronounced (at St.

205h4 334 m, on the slope of Zuid Kapp (S*rkapp) Trench, for instanoe;

fig. 76, 4). On steep slopes one can observe the appearance of sediments

whose mechanical composition is exprassed by a graph with two apices (St.

2052, P12/282 kl fig. 76v 7); bosetimafs they are confined to the bottoms

of fJords (fig. 75). A poorly sorted sandy mud and a mud containing an

almost equal quantity of all particles aae accumulated in locked areas

at shallow depthsa, in Hinlopen Strait (Hinloperstretet) for instance (St.

2857, 53 mi fig. 76, 5). An analogous composition is observed in the

l-~~'~
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dark-gxra uli vith gravel amd detritus of black carbonavfrown uchist on

tho slope of LWVVntU Idland ("I'.ntusyal St. KId6, 80 m) whiah represelnit

an aocuulation oX glacial alluvial depouit,. At the easteawi coast of

Edgo (J•?R4ya) 1Isand mon oan observe gray samdy mud of the same type

(St. e4W0 20 ut) lying xunder a very thin layer of gravel formed from

fragments of gray, porous savdatono a"d coarse sand.

In almost all of the cores, the greenish-gray sandy mud is gradually re-

placed by a dark-gray mud toward tho bottom. At a depth of 800 m, a more

clayey material beginm at the 42-cm mark of a oore 70 cm long and at the

bottm it merges again with a coarser material (St. 2826). At a depth

of 280 a (St. 3296; fig. 77) on the slope of Zuid Kapp (SBrkapp) Trench

one can observe glacial alluvial deposits consisting of a dense and heavy

pinkish-gray clay with gravel lying under a layer of sandy mud 15 am

thick. At a depth of 334 m, i.e. down the slope, a lighter sediment of

unalogous composition has been found at the 7-cm mark of core (St. 2054).

A considerably more uniform and better sorted material - namely, mud and

clayey mud - accumulates in the Stor Fjord (StorfJorden; St. 349, 88 m),

which is evidently furthered by the stagnant hydrological regime under

the stable ice cover. The quantity of carbonaceous remains is smaller

here than on the western slope - in the area affected by the Atlantic

water. The Calcareous rhizopods are absent here.
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Fig. 77.

Glacial alluvial deposits of
original rocks on the slope

of Zuid Kapp (Sýrkapp) Trench.
A core 25 cm long (St. 3296,
280 m).
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Tim graph of mechanical composition (table :1;) in the Spitsbergen area

and in other coastal areas is dietinguished by bends in the curves of all

particles that characterize the accumulation of materila drawn from vari-

ous sources (fig. 74). The convexity of the curve for snd in the mud

interval is associated with samples obtained from fjords. The depth

range is very wide due to the steepness of slope of the Greenland Sea

and the presence o±' isolated depressions in the relief of Continental

Shelf.

16. The Polar Basin Slop

The Polar Basin Slope adjoins the Barents Sea, though, according to the

generally accepted boundaries, it does not enter the confines of the

latter. As the southern border of the area we consider the northern

shores of Spitsbergen and the line running along the water divide between

submarine valleys pointed toward the north into the Arctic Basin and to-

ward the south in the direction of the Northern Plateau of the Barents

Sea. The boundary runs a little to the north of the BelyJ Island (Kvitoya)

and Viktoriya Island (ostrov Viktoriya), ending at Cape Meri Kharmsuort

(Mys Meri Kharmsuort) of Franz Joseph Land and running farther through

the archipelago.

The general character of bottom relief is completely clear, though our

1knowledge of it is far from satisfactory. The slope is intersected by

The results of measurements conducted by GUSMP and the bottom samples
collected by V. D. Dibner in 1956-1957 were not at our disposal.

"R'F '' " ;t,• ,.,:••••,.,':',.: .. ":• •'• • J:'"; ••i . .•.,,• t , ,.,% '% .••'• • • ,. . :1 ' ','• •,-',.• • , - , .• ,•''• '' , ''"•'' ' '', " ,;• , :, , • . ,
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trenches (M. V. Klenova, 1945, 1948) descending to great depths of the

Arctic Basin. One of them, as can be assumed from a study by Nautilua,

is the extension of the Hinlopen fracture continuing northward into a

deep depression to the west of Franz Josef Land Shoaling Water. A branch

of the trench runs toward the Vide Fjord (WiddefJorden). One can trace

such trenches as are adjacent to the Wood Fjord (Woodfjorden) at the

Western Spitsbergen and to the Rijps Fjord (Rijpfjorden) and the Dover

Fjord (DuvefJorden. ? Tr.) at Northeast Land (Nordaustlandet).

Farther to the east, depths exceeding 400 m have been found between the

Bol'shoy Island (Bol'shoy ostrov) at the Northeast Land (Nordaustlandet)

and the Belyj Island (Kvit$ya) where the valley is separated by a threshold

137 m deep from a valley 344 m deep stretching northward in an almost north-

south direction on the North Plateau of the Barents Sea. To the north of

9 BelyJ and Viktoriya islands (Kvit$ya and ostrov Viktoriya) at a depth of

150 m lies a divide between two more valleys, and lastly to the west of

Alexandra Land (Zemlya Aleksandry) and Georga Land (Zemlya Georga) lies

the Franz-Vikotoriya Trench whose depth exceeds 400 m. The trench is

separated from the valley lying between the BelyJ (Kvit~ya) and Viktoriya

(ostrov Viktoriya) islands by an underwater ridge (100 m deep).

The northern slope of the Archipelago of Franz Josef Land is intersected

by trenches running in the direction of the main straits that are associ-

ated with the system of north-south fractures. Thus the area of the Polar

Basin Slope can be characterized as a region that has been submerged not

so long ago in geological time and that has preserved to a high degree
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the features of above water (land) relief. Such a bottom relief character

accounts for the complexity of the hydrological and hydrodynamical regime,

whereby the north strike of the valley serves as a route for the Atlantic

waters that penetrate the Barents Sea, circumventing Spitsbergen from the

north. But this occurs only in the straits and valleys whose thresholds

lie at a relatively great depth. In isolated areas of the valleys de-

pressions and stagnant halistatic areas further the accumulation and

duration of ice (M. V. Klenova, 1932). On the other hand, the Atlantic

waters penetrating from the north cause an intensified thawing of shore

ice and icebergs, which enriches sediments with clastic material: shingle,

crushed stone and gravel, so that sometimes, especially on the ridges of

underwater slopes of coastal areas, they fnrm the predominant mass of /178

sediments.I The composition of shinglo and gravel lying on the spurs in

shoaling water is diverje: to the northwest of the Vide Fjord (Wijde-

fjorden; St. 2835) one can find smoothened shingle of gray quartz, gravel

which contains grains of smooth basalt, dark sandstone, rosy-colored

quartz, (and) talcose schist. On the underwater extension of Northeast

Land (Nordaustlandet; St. 2166, 183 m; St. 2167, 102 m) broken granite

has been found consisting of medium-size grains, a similar type of gneiss,

muscovite granite, orthoclase granite-porphyry, micaceous phyllite schist,

pinkish-gray dolcmite, but farther from the coast (at St. 2836, 139 m),

light-gray quartzite, dolerite, pinkish-gray limestone consisting of small

iThe data obtained during the following cruises of survey ship Persei
(Peruey) were used: 40th in 1932 by V. P. Zenkovich and E. K. Kopylova;
45th in 1933, 50th in 1934 by T. I. Garshkova; during the following cruises
of survey ship Knipovich: 16th in 1930, by A. D. Dobrovolskii; 24th in
1931 by K, A. Rachkovska; 3Vnd in 1932 by M. V. Klenova, and during a
cruise of survey ship Sadko in 1935 by M. M. Ermolaev.
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crystals, the same phyllitic micaceous schist, light-pinkish and luminous

quartzite, arkose with rosy-colored feldspar and smoothened quartz, fine-

grained basalt, gabbro-diabase, and in core samples also white limestone.

Those are the rocks of Northeast Land (Nordaustlandet) which are found as

alluvial deposits, not being covered by the contemporary sediments. 1 To

the northeast of Les Sept Iles (Sjuyane; St. 2842) a shingle of gray

sandstone was found, but gray granite near the islands (St. C42). The

sandy mud on the slope of White Island (ostrov BelyJ or Kvit~ya) contains

gravel and shingle formed of rosy-colored granite, basalt and flint (St.

K500). On the western slope of Franz-Viktoriya Trench (St. 122/19) a core

whose upper layer contained 84% gravel and shingle included the white

limestone. From an interlayer in the shoal lying to the northwest of

Franz Josef Land (St. K489) a bottom corer brought up light-gray sandstone,

veiny quartz, flint, but from the areas ilyng to the north of Alexandra

Land (Zemlya Aleksandry) and Georga Land (Zemlya Georga; St. K789 and

K790), shingle of white limestone and gray sandstone. The cores obtained

from an area to the northeast of Franz Josef Land (St. K794 and K797)

contained gravel of flinty rock, basalt, (and) gray schist.

Local differences in the composition of coarse-grained material attest to

the absence of transport for long distances, supporting a proposition

concerning its accumulation as a result of underwater erosion (from steep

slopes. Tr.). Despite the exclusive abundance of coarse-grained material,

the sediment distribution is subject to the rules mentioned above. Pink

1Bott grab brought up a multitude of broken rock at all of the stations.
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sand is found on a shallow ledge between two trenches at the edge of the

Continental Shelf (St. C54, 184 m). In addition to fragmental material,

it contains numerous carbonate remains and calcareous foraminifera brought

by the Atlantic Current. Muddy sand covers the shoals between trenches

ind t heir slopes. To the west it contains a great amount of carbonate

fragments and has a dark-gray color with a greenish hue which faither to

the east becomes yellowish-gray and, lastly, pink. In the majority of

cases it is well sorted (fig. 78) and its histogram has one apex.

The silt particles consist of quartz. On steep slopes, with the presence

of a great quantity of coarse-grained material, the muddy sand is charac-

terized by a graph with two apices (St. K122/19, 185 m). In the vicinity

of the muddy sand, farther from the coast and at great depths, one can

find sandy mud. Its mechanical composition shows a number of transitions

from a well sorted sediment with a maximum of particles ranging from 0.1

to 0.05 mm to poorly sorted sediment with an increase in sand material or

particles smaller than 0.01 mm. An increase in thp quantity of larger

fragments is observed as usual when approaching the coast (M. V. Klenova,

1932, 1948), as for instance, on Sturlismaget Shoal (not identified by

other sources. Tr.) to the north of Spitsbergen fSt. 2169, 208 m), at the /179

northern coast of Northeast Land (Nordaustlandet; St. 2846, 85 m; fig.

78, 2), on the shoal of Franz Josef Land, to the north of it and else-

where. At depths to 200 a the sediment is replete with rhizopods, at

great depths (at St. 2384, 4 8 4 m, for instance) spines of sponges have

been found, whereas the shells of foraminifera have not been well
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preserved. The sediment covering the northeastern coast of Northeast

Land (Nordaustlandet; St. 2846- fig. 78, 2) contains gravel, lups of

clay, barnacles, rhizopods and other calcareous remains characteristic

of washed-up moraine material and underwater erosions, as in the case of

the material lying near the Barents Island (Barents~ya), which was

mentioned earlier.

The sandy mud lying on the shoal of Northeast Land (Nordaustlandet) is

presented 1,raphically by two apices (St. 28140, 200 m). The two apices

are especially well pronounced in a more fine-grained sandy mud which is

widely distributed. Such sediments are found on the slope to the north-

west of Northeast Land (Nordaustlandet; St. 2836, 139 m; fig. 78, 3), at

the entrance to the Hinlopen Strait (Hinlopenstretei) near the submarine

ridge to the west of Franz-Viktoriya Trench (St. K122/160 289 a), near

Jackson Island (ostrov Dzeksona; St. 793, 344 m) and in other places.

The sediment found at St. 2836, as in the case of the one found at the

entrance to the Hinlopen Strait (Hinlopenstretet), is dust-like in dry

condition, has a low specific gravity, which corresponds to its nonuniform

structure and is reflected in the tvo apices of the histogram. Another

type of the fine-grained sandy mud with a more or less pronounced single

apex in graphical presentation lies on slanting slopes: to the north of

the Northeast Land (Nordaustlandet), in the entrance to the Hinlopen

Strait (Hinlopenstretet), in the deeps of a trench between the Great

(ostrov Bol'shoy) and the White (ostrov Belyy) Islands, on a shoal to the

north of Franz Josef Land (St. K788, 264 m), to the northeast of it in
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4, 5

Fig. 78. Types of Mechanical Composition on the

Polar Basin Slope.

l--muddy sand (St. K122/19, 185 m; St. 2166, 180 m);

2--sandy mud (St. 21699 208 m; St. 2846, 85 m; St.
2840, 200 m); 3--sandy mud with particles smaller
than 0.01 mm from 20 to 30% (St. 2836, 139 m; St.
K122/16, 289 m); h--the same with a graph having one
apex (St. K788, 264 m); 5--mud (St. K498, 112 m; St.
2833, 835 m; St. K792, 520 m); 6--mud whose graph of
mechanical composition has two apices (St. K122/13,
181 m-); 7--clayey mud (St. 2834, 1700 m). (Expla-
nation of symbols in fig. 33).

the strait between Rudolf Island (ostrov Rudol'fa) and the White Land

(ostrova Belaya Zemlya), and on the slope at Graham Bell Island (ostrov

Greem-Bell) in the northeastern section of the archipelago. The color of

the sandy mud, as that of the muddy sand, changes as we go from the west

to the east, and at St. K799 it becomes brilliant pink.

_ : . _- . . ! , , ' • , . % ,, .• : ' • ' .! • ,. ., • • '• • • • " • • ' " ' '• • " . • • < ' • •., ' -" " .• • % • ' '• • • ' • • '' W• - .
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Also the mud is characterized by several types of mechanical oomposition

which lie at greater depths and at greater distances from the coast than

the sandy mud. Most of them are characterized by a graph with equal

apices and insignificant predominance of one type of particles (for

instance at Stu 2833, 835 u, in the western part of the area; St. K198,

U12 u, on the slope of a trench lying to the northeast of Northeast Land

(Nordaustlandet); St. K792, 520 a, in the northern portion of proliv

(strait) Britanskiy Kanall fig. 78, 5, and at a number of others). The

mud covering the trenches lying to the north of Viktoriya Island (ostrov /180

Viktoriya; St. 122/13, 181 a), to the east of Cape Fligely (Mys Fligeli),

(and) *o the northeast of Yevaliv Island (ostrov Yeva-liv) can be expressed

by a graph with two apices. The Arctic Basin Slope (St. 2834, 1700 m) is

represonted by a clayey Dinkish-gray mud in the upper layer and of light-

pinkish color in the lower layer with numerous spots and ocherous in-

clusions as well as a concretionary interlayer from periodic reactions

at the 37 to Ws-cm mark in the end of the core.

The core samples taken from areas characterized by an increased hydro-

dynamic activ.typ i.e,. from the sediments of muddy sand and sandy mud,

were not longer than 20 cam, but sometimes, because of a great quantity of

stones, samples could be obtained only by bottom grabs. However, even

such short cores disclosed in many areas the older underlying layers which

frequently were either not covered by Recent sediments or were protected

by the coating of Recent glacial alluvial material. Thus under a layer

of sand with gravel (St. C54, 184 m) at the edge of the Continental Shelf

A?
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is a pinkish-gray clayey mugd 6 am thick; with gravel, shingle and carbon-

ate fragments. To the northwest of Vide Fjord (Wijdefjordenj St. 2835)

the underlying greenish-gray sandy mud, whose composition is similar to

that of the samples taken from the shoal of the Northeaat Land (Nordaust-

landet), is covered with a layer of muddy sand whose thickness is only 1

cm. The pinkish-gray and slightly carbonaceous mud. similar to marl, has

been found on the submarine ridge extending to the vest of Franz-Viktoriya

Trench (St. K122/16 and X122/17). A core obtained at St. K122/16 on a

steep slope shows traces of landslides of Recent sediments and the aocuuu-

lation of rocks occurring in situ (fig. 79), which is disclosed in the

form of a rough surf3ace between layers. As in the western part, the

pinkish-gray clayey mud was found on a spur of a trench descending to

great depths of the Arctic Basin (St. Kh493). Here it oontains carbonaceous

remains whereas in the upper layer they are not found.

The upper sections of cores taken from a trench lying to the northwest of

White Island (ostrov Bely3) and containing pinkish-gray sodiments with

crimson-colored hue are evidently not Recent deposits (St. K499, 365 m);

downward they merge with accumulations of eroded rocks (marl) found in

situ (fig. 79, 3), A core taken from the shoal of Franz Josef Land con-

tained a layer of gravel at the U-cm mark (St. K489, 213 a) but to the

north (St. K788, 264 m; St. K789, 189m) the dense and heavy clay-like,

bluish-gray mud containing gray .andstone shingle was separated by an

ocherous interlayer from the pink sandy mud layer constituting the upper

9 cm of core. including the 4 cm thick ocherous interlayer. The core dis-

closes a stratification caused by the distribution of ferric oxides.

U'I 1
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The cores ountaining fine-g.rained sediments disclose a gradual variation

of the sediments$ but not a sigle core, even as long am 77 a* (St, 203,10

835 a) reaches the underlying layer. However, individual stages of Rocent

sedimentation are reflected hiere in the torm of oxidized interitayers of

brown oxides charaoterised by periodic reactions it the following oenti-

meter marks of the cores; 5 to 7, 20, 23 to 24 e& 36 to 37. At the 36

to 37-cm mark the thickness of the interlayer is lW urn; above it ati

three alternating rings and three or four diffused rings; below it are a

light-pinkish layer 2 cm thick and three altertating rings 05 w wide at

a distance of 3 to 4 am from one another. Thus hares, due to slow aedi-

mentation, not lean than three or four stages in the formation of oxidized

coatings are reflected.

The histograms (table 13) of core samplea taken fr~m thie slope of the

Polar Basin are characterized by bends in the curve of particles ranging

from 1 to 0.1 m, which results from the addition of coarse supplementary

material brought, possiblf, by the ice (fig. 74, 0). Bends in the curves

presenting the coarse and fine silt attest to the activity of hydro-

dynamical regime. As a consequence of great range in the variation of

depth, a direct relationship between the depth and the mechanical oompo-

sition of sediment is usually observed.

IIs L--t j '* Iit
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Fig.N~ 79 oesmlstk-ýfomudrae)lpso h

Eoa Bsn
1-coe23c ln (t K8p 89m. t1 o9 mmak

sand, mu is bseved;at 4and11 c, oceros inerlaers

2--ruhsurace beteenlayrsundterwatper loptes Polath
Baig. 79t. Core ~ 2amples tate 8from2 mmrsfsml

coe)1--core 23 cm long (St. K7899 1895nm). At o9cumularkon

of glacial alluvial deposits consisting of rosy-colored marl
in a valley lying on the northwest of the White Island
(ostrov Belyy); h--core at St. 2833, 835 m; at 17 to 27 cm
marks of sample core. Pinkish interlayers at 20 and 24~ cm
marks of the core.
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Table 13

THE MEAN MECHANICAL COMPOSITION OF SEDIMENTS IN THE NORTHERN SECTION OF
THE BARENTS SEA.

Depth in m Fragments in mm 4o

Fragment- -.-.- 40
Bottom type <0.01 mm 0.1- 0.05- 0

:b % from-to Imean ;, 1 1-011 -0.05 -0.01 <0.01

The Polar Basin Slope

Sand <5 - 184 (8,5) 20,6 55,0 20,9 3,5 1
Muddy Sand 5-1O 54-185 137 (2502) 28,7 50,2 13,3 7,8 5
Sandy MUd 10-20 58-484 175 (7,3) 18,4 42,4 23,9 15,3 14

" " 20-30 57-376 208 (13A4) 9,7 40o4 24,6 25,3 17

Mud 30-40 112-835 283 (2,0) 4,6 30,5 30,6 34,3 Ui

"40-50 241-520 380 (0,3) 1,1 21,2 31,9 45,8 2

Clayey Mud >50 - 1700 Traces 0,6 9,8 35,5 54,1 1

The Northern Plateau

Sand <5 94-132 113 (1,0) 67,9 25,7 3,7 2,7 2
Muddy Sand 5-10 75-249 159 (292) 24,5 55,8 11,4 8,3 6

Sandy Mud 10-20 47-330 226 (2,9) 9,2 54,5 21,1 15,2 27

" " 20-30 53-362 238 (1,6) 5,5 44,2 25,7 24,6 31
Mud 30-40 138-430 264 (0,3) 2,0 32,2 31,2 34,6 51

"40-50 113-410 300 (2,7) 1,9 23,5 31,0 43,6 44

Clayey Mud 50-60 230-340 301 (0,2) 2,7 19,8 22,6 54,9 9

">60 - 344 - 1,6 18,5 19,8 60,1l 1

.
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17. The Northern Plateau

According to the character of relief, the Northern Plateau occupies an

intermediate position between the depressions that constitute the basic

sections of sediment accumulations and the elevated sections discussed

above. The Northern Plateau occupies the entire northern part of the

Barents Sea, predominantly the deep areas divided by elevations, including

"the littoral zone around islands. The northern boundary of the area is

formed by the highest points of submarine valleys between the Great, White

and Viktoriya islands (ostrov Bol'shoy, ostrov Belyy, ostro, Viktoriya)

as well as by a rather low threshold dividing the northern part of the

Franz-Viktoriya Trench from its southern part. The eastern boundary of

the plateau runs near Long. 600 E along the western slope of Polar Basin

Bay (Bukhta Polyarnogo basseina) and along part of the elevation of the

Gorbovy Islands (ostrova Gorbovy or Gorbovyye ostrova); the western

boundary extends along the underwater slope of Edge and Barents Islands

(Edge~ya and Barents~ya), adjoining the Northeast Land (Nordaustlandet);

and the southern boundary touches the northern tip of Western Trench

(Vestfjorddalen), the Persey Elevation, the Central &nd Northeast (Nord-

aust) Depressions.

For the sake of convenience, let us base the division of the Northern

Plateau into areas on the elements of relief (fig. 80). Between the ele-

vations, i.e. the littorals, of King Karl Islands (Kong Karla Land), the

Northeast Land (Nordauatlandet) of Spitsbergen, the White and Viktoriya

. . . . . . . . . .. .
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Islands (ostrov Belyy and ostrov Viktoriya), Franz Josef Land and the

submarine bank of Perseyp the Northeast (Nordaust) bank or shoal and the

Knipovich Shoal (K. banka) lie relatively flat areas with depths reaching

350 to 400 m.: he Franz Josef Trench, the Trench of Northeast Land

(Nordaustlandet), the Trench of King Karl Islands (Kong Karls Land),

(and) a depression of Cape Flora (Mys Flora). All of the areas are

characterized by more or less closed troughs whose contours still have

to be defined and which serve as locations for the accumulation of sedi-

ments with a very stable composition (M. V. Klenova, 1948), predominantlyi~i
1mud which at places merges with clay-like mud.

The data obtained during the following cruises of survey ship Persei
(Persey) were used: 3rd in 1923, 5th in 1924, 17th in 1928, 21st in
1929, 36th in 1931, 50th in 1934, by T. I. Gorshkova; llth in 1934,
by P. N. Novikov; the following cruises of survey ship KnrLpovichs
16th in 1930, by A. D. Dobroval'skii; 24th in 1931, by K. A.
Rachkovokaya; 32nd in 1932, by M. V. Klenova; and during a cruise of
Uurvey ship Poliarnik (Polyarnik) in 1953 by N. K. Khanaichenko.

I I
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A peculiar hydrological system with an intermediate cold layer and the

low temperature of bottom waters, which are enriched by carbonic acid,

though containing a sufficient amount of oxygen., lead to the development

of a thick oxidized coating. The sediments of the Northern Plateau have

a pink color, the thickness of the oxidized layer reaching its maximum

for the entire Barents Sea. The slow rate of sedimentation, which is

associated with the absence of fine-grained material,, furthers the ac-

cumulation of sesquioxides and the formation of concretions in the sedi-

ments. The presence of drift ice in the area through the major part of

the year serves as an agent transporting the coarse fragments, which are

subject to a ferrous weathering. Due to the presence of ice, which is

frequently found around islands, the shallow coastal areas have been

little investigated and the boundaries of distribution of coarse fragments

have been demarked only approximately around the islands.

With respect to open sea. one can say that a large quantity of coarse

fragments are found on the Persey Bank (banka Perseya) where fragments

of calcareous sandstone have been lifted by trawls. Limestones teeming

with burrows of mcllusks and completely replaced by ferrous oxides have

also been found on the slope of the Northeast (Nordaust) Depression.

Near the Knipovich Rank (banka Knipovicha), the gravel found in the lower

layer of cores (St. 1963) consisted of gray sandstone with a small cal-

careous admixture. The gravel and gray sandstone shingle are found in

sample cores taken from the western portion of the plateau. Shingles of

granite have been found in the underlying layer near the Northeast Land
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(Nordaustlandet). The broken material found in the lower sections of

cores is variegated and in places it covers the glacial alluvial deposits

and rocks found in situ.

The color of the sand and muddy sand that covers the bottom on the Persey

Elevation (St. 99# 75 m, etc.) is pinkish-gray, becoming gray and some-

times greenish-gray toward the bottom; a similar situation exists on

steep slopes, as for instance between Cape Flora (Mys Flora) and Franz-

ViLktoriya Trench (St. 1965, 132 m - sand; St. 2888, 249 m - muddy sand;

St. 1946, 176 m - on the slope of the Polar Basin Bay; fig. 81, and else-

where). As it usually happens, near the coast the quantity of sand

particles increases. Also the upper layer of the coarse-grained sandy

mud covering the slopes of underwater elevations and valleys has a pink

or pinkish-gray color, a greater or smaller admixture of carbonaceous

remains, whict, are frequently tiny and partly dissolved, and a well pro-

nounced migrational occurrence of sesquioxides. Bands of alternating

chemical reactions, brilliant pink ferrous interlayers, ocherous spots

and pores coated with brown oxides are typical in the material. In lower

layera., the mud assumes a greenish-gray or bluish-gray color. Most

frequently the graphical expression of mechanical composition of the

coarse-grained sandy mud is characterized by one apex; it contains a

little gravel and dand particles (St. 2861, 47m, on the underwater base

* of King Karl Islands (Kong Karls Land; St. 1972, 262 m, on the slope of

* Northeast Depression (Nordaust D., or Severo-vostochnaya vpadina; fig.

* 81, etc). Only the cores obtained to the south of Cape Flora (Mys Flora;
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St. 98, 325 m; St. 2693, 224 m) were characterized by graphs having two

apices, whereby the sandy mud contained mica, interlayers of gravel and

shingle.

A more fine-grained sandy mud is expressed by various types of graphical

presentation. The graph corresponding to plateau has one apex (St. 1248,

240 m, near the Persey Elevation, for instance). A less clearly pro-

nounced stratification corresponding to a graph having equal apices is

observed in the widened section of the Franz-Viktoriya Trench and on the /185

slopes of Knipovich and Northeast (Nordaust) banks (St. K816, 324 m). A

uniform and well assorted sediment, which becomes somewhat more clayey in

the lower layers of cores and has a uniform composition, covers the

bottom to the south of the Persey Bank or Shoal, on its western and

eastern slopes, on a shoal to the north of King Karl Islands (Kong Karla

Land; fig. 81). As usual, near the slopes of underwater elevations

appear graphical presentations with two apices (examples: St. 2867, 232

m, on the northern slope of the Persey Elevation; St. 101, 250 M, on the

slope of the Northeast Bank. Farther to the north between the Northeast

I Bank and the Knipovich Bank there is a maximum of fine silt in the sandy

mud (St. 1963, 26o m,; fig. 81).

The next coarser group of mud containing 30 to 40% of particles smaller

than 0.01 mm is represented by sediments whose graphical presentation of

mechanical composition is characterized by two apices and which are

distributed throughout the entire Northern (Nord) Plateau (examples: St.

1246, 193 m, on the northern spur of the Persey Elevation; St. 2889, 310 m,
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Fig. 81. Types of Mechanical Composition of Sediments

on the Northern Plateau.

1--sand (St. 1965, 132 m); 2--muddy sand (St. 2888, 249 m; St. 1946, 176
m); 3--sandy mud with 10 to 20% of particles smaller than 0.01 mm (St.
2861, 47 m; St. 1972, 262 m); 4--sandy mud with two apices in graphical
presentation (St. 98, 325 m); 5--sandy mud with 20 to 30% of particles
smaller than 0.01 mm, well assorted (St. 1248, 240 m); .6--the same, not
so well assorted (St. K816, 324 m); 7--the same, on the slopes of under-
water elevations (St. 2867, 232 m; St. 101, 250 m); 8--the same with a
maximum of fine silt (St. 1963, 260 m); 9--a more coarse-grained mud
with two apices in graphical presentation of mechanical composition (St.
1246, 193 m; St. 2889, 310 m); 10--the same with equal apices in graph
(St. 1967, 317 m); Ul--the same with a maximum of fine silt (St. K817,
325 m); 12--mud with more than 40% of particles smaller than 0.01 mm
(St. 1964, 450 is; St. K773, 358 m; 13--the same, enriched coarse-grained
material (St. 1261, 338 m); 14--clay-like mud (St. 2874, 302 m; St. K129,
285 a). Explanation of symbols in fig. 33.

D,
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on the slope of the Persey Bank or Shoal (fig. 81 and many others). In

the majority of cases such a graph corresponds to the upper layers of

cores beneath which lie sediments of a different composition. In some

samples the non-uniform composition - an admixture of coarse grains -

can be distinguished visually. Also widely distributed are sediments

whose graphical presentation has equal apices (St. 1967, 317 m, in the

Franz-Viktoriya Trench) or a poorly expressed maximum of fine silt (St.

K817, 325 m, between the Northeast and Knipovich banks where the sandy /186

mud has the same composition; in a valley between the White and Viktoriya

islands (ostrov Belyy and ostrov Viktoriya) and in several other places).

Host of the mud samples in which 40 to 50% of the particles are smallor

than 0.01 mm and whose graphical presentation has one apex pertain to the

accumulation areas where the entire length of cores consists of Recent

sediments whose upper layer is pink and lower layer is greenish-gray or

light-gray. Such sediments have been found at great depths (St. 1964,

450 m, in an isolated depression to the southeast of Cape Flora (Mys

Flora); St. K773, 358 m, on the western spur of Franz-Viktoriya Trench -

fig. 81 - und in other places). The sediments whose graphical expressions

have two apices have been enriched with coarse-grained material (St. 1267,

338 X, for Instance).

Clay-like mud, which is little distributed in the Barents Sea (M. V.

Klenova, 1940). is found in isolated depressiona of the Northern Plateau

(Nord or Severnoye Plateau): in the depression of the Northeast Land

(Nordaustlandet), in the extension of the trench of' the King Karl Islands

I'
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(Kong Karis Land; St. K129, 285 m), in the wide part and in the eastern

extension of the extreme western spur o±" Franz-Vikteriya Trench (St. 287h,

302 m). The respective core samples are represented throughout either

by a uniform sediment or a more coarse-grained material is observed in

their lower parts (St. K124, 344 m, etc.).

Thus on the Northern Plateau, as in other areas, the sediments whose

mechanical omnposition is characterized by a graph with two apices are

restricted predominantly to underwater slopes, but, in contrast to more

southern areas, they are found at greater depths, e.g. near the 300-m

isobath (fig. 82). The curves with two apices rapresanting the upper

layer of sediments in the shallow areas described before corresponded to

cores with a thin upper layer and with eroded strata. A thin upper layer

has been observed not only on positive relief elementu but also in de-

pressions of the Northern Plateau, in particular, in the F'ranz-Viktoriya

Trench and in its branches; not often, however, does the two-layer

structure reflect the type of mechanical composition in the upper layer.

On positive relief elements the composition of underlying layers is more

diverse than in depressions, and the transition between the layers bears

mostly a character of interruption in sedimentation in the form of a

mixed layer, (and) interlayers of sand or gravel. In flat araas of de-

pressions the transition is gradual. Thus in the western portion of the

Northern Plateau, a dense and heavy pinkish-gray and less saline sedi-

ment was observed under a layer 5 cm thick near the entrance to Hinlopen

Strait (Hinlopenstretet) (St. 2859, 198 a) and down the slope (St. K122/10,

. .. .. .. . . . . . .. . .
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330 a) at the 20-ask mark of the core. At a leooer depth the core -aawsle

contain much gravel and shingle replaced at the 19-ca wArk by gray sandy

mudq but at the q.O-cm murk by light-griy clay-like mud. A pinkish-gray,

dense, viscous and slightly carbonaueoub clay was found on a slope at the

base of KMig Karl Islands (Kong Karla Land). It Ls covered by a tx'a-

sitional layer in the form of seamw of a more sandy material and ocheroua

oo~ovjeuta (St. 21863, 288 %) or in the form of Interlayers ot clay and

sand 0.5 to 1 mm thick, which can be noticed in the bulging section of a

dry corv (St,. 2184, 248 x). On tho surface of a pinkish-gray clay one

can obsaerve an old weathered layer. It is poasible that the entire clay

represents glacial alluvial deposits. Between the base of Kin4 Karl

Island (Kong Karla Land) and the Persey Xlevation one can finl a dense

pinkish-gray and under a grey sandy mud (between the 7 t4 27?-cm marks of

cores) at a depth of 28 cm from the surface of the bot.tom (St. 286k, 236

an). At greater depthe (St. 14111 273 za) the lowermost layer is dense,

heavy, dark-gray with a dark greenish-gray (olive-colored) upper layer,

but a&ove it, iW a gray sandy mud the wmaonite Osdooerau • or Macro-

Cephalites n, of the Callovian stagel was found, which confirms the fact

that the sediment has originated Irom rocks occurring in situ (fig. 83).

Stake the opportunity to express my gratitude to B. 1. Bodylevskii
for his polite identification. M- . K.
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At 0h0 ba#5 of thd i6lkind'd littoral uono and to the north of the Plersy

laovation the RBoomt audinwit io widua•rla by a bluish-gray detwe mud or

-oAyGy mud.

Fig, 83. Cores of the western portion of the
Northern Plateau (Severnoye Plato).

1--diluvium of rocks occinrring in situ with ammonite (St.
Wal1, 273 m) between the elevation of King Karl Islands
(Kong Kai-I Lazd) and the Persey Elevation; a--at 19 to
27-cm vmaflc of core; 6 -- traces of ammonite, gravel,,
carbonate remains; # -- ammonite Cadoceras sp; 2--pink
interlayer in clayey mud at 57 to 58 -cm marks of core
(St. 2868, 2144 in), the northern slope of Persey Elevation.

SmaIJ•
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To the south of the White Island (ostrov Be.Lyy), a dense pinkish-gray

layer replete with fragments of rosy-colored limestone, similar to the

one found on the beaches of the Viktoriya Island (ostrov Viktoriya; M.

V. Klenova, 1936)) has been observed at the 12-cm mark of sample cores

(St. 122/11, 215 m), but to the north in the same trench (St. K5OI, 228

m) at the 17-cm mark. On a plateau between the Persey Elevation and

White Island (ostrov Belyy), the lower sections of cores at 4. 17 and

20-cm marks (St. K771, 22 m; St. K772, 285 m; St. K775, 249 m) contain

pinkish-gray clayey mud which is sometimes underlain by a denser gray

or bluish gray mud. Here the variation in the composition of sediments

does not reflect interruption in sedimentation but a change in conditions. /189

The underlying layer is sometimes slightly carbonaceous, it effervesces

when treated with acids. In the southern portion of the cross section

P. S. Vinogradova (1946) found a non-carbonaceous underlying layer.

The lower section (from 41 to 52-cm marks 9 of a core 52 cm long taken at

the base of northwest slope of Persey Elevation (St. MI17, 240 m) contained

a dense ynllowish-gray but weakly cemented silt sandstone, which was

stratified, the layers being 5 to 7 mm thick. It was overlain (to 28-cm

mark) by a bluish gray sandy clay with gravel and shingle of light-colored

arkosic sandstone containing carbonaceous interlayers; at a depth of 28

cm from the surface of bottom the color of sediment is yellowish-gray and

it resembles a weathered layer; over it lies a gray sandy clay 6 cm thick

with gravel and crushed fragments of limestone, black schist and pieces

of coal; then follows the Recent sediment consisting of sandy mud with

gravel and sandy rhizopods.
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Fig. 84. Stratification of Sediments

of the East of the Persey Elevation
(Vomvyshennost' Perseya).

,--from 10 to 27-cm mark of core samples
-. " , at St. 2895, 217 m. Replacement of

greenish-gray mud by pinkish-gray mud,
4.IV beneath by gray mud with shingle; 2--

sample cores at St. K514, 225 m; a-- first

"core, from 9 to 22-cm marks shows replace-
ment of greenish-gray mud with ocherous

"l',•" particles and a yellowish-gray interlayer

"at the bottom by gray sandy mud; -- second
. core, from 6 to 21-cm marks shows replace-

ment of greenish-gray mud by pinkish-gray I
mud, with a transitional layer at 14 to 15
cm marks of core; 3--from 17 to 49-cm marks

of core at St. 2892, 277 m, at the southern
slope of the Persey Bank ozr Shoal. Replace-
ment of greenish-gray mud by gray clayey mud
with sand spots and interlayers.

.
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Fig. 85., The Structur'e of the Persey Bank
and Franz-Viktoriya Trench by Profiles.

a--in northeasterly direction trom the western slope of the Persey

Bank to the Nightings16 Sound (proliv Naytingel); 6--in the same

direction across the Persey Bank to the Norbruk Island (ostrov Nor-

bruk);6 -- across the southern portion of the Persey Bank; a--across

the northern portion of the Persey Elevation, the southern portion

of the Persey Bank and the eastern spur of Franz-Viktoriya Trench

along lat. 790 E. (Explanation of symbols in fig. 46).

The latter on the surfacr of the bottom is enriched by politic fragmente,

merging with a pink mud with carbonate remains and sandy and calcareous

rhizopods. Ten km farther to the east (St. 2868, 2h14 m) a core 112 cm

long (9g cm in a dry state) disclosed threu stages in the sedimentation

of pink mud, not counting the Recent layer, at 43 to 44 cm, 57 to 58,

and at 77 to 78 cm, pink interlayers were found, which in a dry cove can

be distinguished in the form of thickenings (fig. 83) as in the case of

the Polar Basin Slope.

'|,,~ 4~'U v
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On the slopes of the Persey Elevation the thickness of the upper layer

is variable -- on the northern slopes at the depths of 178, 180, 193,

224, and 240 m it fluctuates from 3 to 5 to 7 cm, but at greater detth

from 21 to 23 cm. The contemporary pink.-colored sediment is underlain

by a dark-gray, sometimes pinkish-gray, nonsaline mud which at places is

mixed with shingle of coal or black schist. To the north of the Persey

Elevation, (and) in the central section of the Franz-Viktoriya Trench,

the thickness of the upper layer lying here on a pinkish-gray or dark-

gray olay-like mud decreases from 4 to 13 cm. On the eastern slope of

the elevation the thickness of the upper layer at depths of about 200 a

fluctuates from 15 to 23 cm; izn the lower layer, a dense gray mud is

observed; sometimes, howevsr, it forms irregular strata with bends, which

may indicate the presence of landslides on slopes (fig. 84).

The structure of the Persey Pank is complex (fig. 85). On the western

slope a dense and heavy pi.*-colored or pinkish-gray mud is covered by a

layer of Recent sandy mud 21 cm thick (St. 2882, 160 m), but to the south

(St. 2881, 215 m), a contict of greenish-gray sandy mud and of gray clay-

like mud is observed fxom the 5 to 22-cm marks of the cores (fig. 85, 6).

Farther down, the sandy mud wedges out, and a uniform, nonsaline gray

clay-like mud with individual sand admixtures and interlayers replaces

the former. The most interesting feature of the Persey Bank is the

stratified sediment found at the depths of 21 to 27 to 37 cm from the /192

(bottom) surface on the eastern and southern slopes. Here one can observe

the alternation of layers of gray clay and dust-like sand (silt) consisting
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basically of quarts, schist and a few carbonate remains. When dried,

the cores become divided into disks along the interlayers of sand. In

individual cores the position of interlayerscoincides well; for instance,

at St. 2889 (210 m) at the base of the eastern slope the interlayers of

sand are observed at the 35 to 38, 41, 45, h7, 53, 55, 56, 57, 60, 61 and

68 cm marks of core samples, but at St. 2892 (277 m), which is 45 miles

to the south of the slope, at the 27, 31, 38, 42, 43, 45, 53, 56, and

56.5 cm marks of the core samples (fig. 85, V). Along the edges of the

Persey Bank, the stratified sediments are similar to river sediments

formed during floods. Evidently, an island had been submerged under the

sea surface from where silt and clay deposits periodically originated.

Possibly, the interlayers of sand testify to seasonal interruptions in

the sedimentation of clay materials when the surface layer became washed

out by waves. In general, the gray sandy clay is a product of reworking

of material occurring in situ under conditions marked by a decreased

salinity in comparison with the Recent sedimentation; it is also found

in many cores taken to the east of the Persey Elevation and to the south

of the Persey Bank. The sandiness of the clay increases with decrease

in depth. The thickness of the upper layer fluctuates from 4 and 5 to 28

cm. To the south of the Persey Bank, where current charts indicate one

of the branches (fig. 24)p the thickness of the upper layer is only 4 cm

(St. 1971, 260 m).

The eastern part of the Northern Plateau (Severnoye Plato) is character-

ized by transitional layers in the form of ferrous interlayrs which often

4Kp ' ~ ~ ~ ~ ~ ~ ' ~ ~ *444



TRANS-130 234/192

have undergone a diagenetic transformation and testify to the former

stages of sedimentation of pink deposits at which the quantity of organic

substances had been insufficient for the restoration of sesquioxides as a

result of increase in the rate of accumulation of overlying deposits.

AAi

Fig. 86. Bottom structure of the Northern Plateau (Severnoye
plato) on the slope of the Northeast (Nordaust or Severo-
vostochnoye) Depression and in the Franz-Viktoriya Trench.

1--St. 568, 286 m; from 9 to 23-cm marks of sample cores.

Ocherous interlayer at 23-cm mark with gravel of clay lumps;
2--St. 1972, 262 m; from 3 to 28-cm marks of sample cores.

Contact between the gray mud and the dense dark-gray mud at

14-cm mark of the core. Slightly sloping surface of contact;

3--St. K508, 362 m; from 15 to 29 cm of the core. Bluish-

gray sandy mud with pink interlayer at the 23 to 25-cm marks

and the underlying pinkish-gray mud.
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Fig. 87. Bottom structure in the eastern
•. section of the Northern Plateau.

l--Northeast Bank: a--St. 1962, 208 m; from the 3 to 10-
cm marks of the core sample. Replacement of pink sandy

mud by a gray mud;6 -- St. K819, 201 m; from 6 to 18 cm of
core sample. The pink sandy mud lies on a rough surface
of dense dark-gray mud; 2--Knipovich Bank: a--St. K815P
296 m; the length of core 30 cm. Interstratification of
greenish-gray sandy mud and pinkish-gray mud at the 6 to

9 cm marks, beneath it is a dark-gray mud; 6 -- St. K816,
324 m; from 2 to 14 cm of core. Sandy interlayer at the
9-cm mark and interstratification of greenish-gray and
pinkish-gray sediments.
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Sometimes, of course, a+ a very slow rate of sedimentation of the pink

layer, the diagerietic process leads to the formation of stable compounds

which do not change in a reducing medium when the overlying layer is

' !t
,-,

Fig. 88. Bottom structure to the south
of the Vil'chek Island (ostrov Vil'cheka;
St. K814, 252 m; from 2 to 22 cm of core).
Interstratification of greenish-gray and
pinkish-gray mud at the 7 to 12-cm marks
of cores; interlayer with gravel, rhizo-
pods and carbonate fragments at 12-cm
mark of cores; beneath it lies pinkish-
gray mud.

being accumulated (fig. 86). Sometimes, the contact between individual

layers is not horizontal, which is not a result of the taking of samaples /194

by bottom corers because it is usually ubserved in lower layers, whereas

the upper layers lie in a horizontal position (St. 197P, 262 m, to the
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west of Northeast (Nordaust) Depression; fig. 86). Also the penetration

of the gray or pirkish-gray sedimnt between the layers of Recent pinkish

or bluish-gray sediments is observed (which is associated with land-

slides of sediments down the slopes and is not always detected in the

bottom relief due to incomplete investigation; St. K508, 362 m); further,

a mixed material of the greenish-gray upper mud and of a dense, gray and

little saline clay-like mud (St. 2885, 333 m) is observed. Also the

Franz-Viktoriya Trench hides the underlying layer. In the southeastern

section of the trench the layer is found at a depth f 37 to 21 cm from

the surface of the bottom (St. 1259, 340 m, etc).

The cores taken from the Northeast (Nordaust) Bank (St. 1962, 208 m; fig.

187, 1, a) show that at a depth of 5 to 6 cm from the surface of bottom

the pink sandy mud merges with a stratified sediment in which the strati-

£i• .: is caused by a difterence in the concentration of ferrous oxide;

then follows a light-gray clay-like mud. Sometimes the pink mud lies on

a rough surface of dense gray mud (St. K819, 201 m, between the spurs of

Northeast Bank (fig. 87, 1, 6); sometime8 interstratification in observed

at the line of contact (St. K815, 296 m; St. K816, 324 mi; fig. 87, 2, a,

6).

Near the ýlope leading to the Polar Basin Day one can also observe a

oomplex stratification (St. K814, 252 m; fig. 88); besides, the pinkish-

gray nonsaline sediment, which is dense and heavy and effervesces slight-

ly when treated with acids, is overlain by coatings of coarse grained

material consisting of rhizopods, carbonate remains, gravel, but more to

p
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the south, on the slope of the Northeast B1" (St. 1946, 176 m) one uan

observe traces of interruptions caused by wettherings

The mean mechanical composition of sediments of the Northorn Plateau

(table 13) shows a smooth curve for sand and wave-shaped bends for the

coarse silt, which are typical of accumulation %reas where new material

flows in. The curve of fine silt demonstrated a rise in the interval of

mud where ho to 501 of fragments are smaller than 0.01 ttu,, which can be

explained by a considerable cementation of sediments by sesquioxidas

(fig. 7h).

18. The Western (Bear or Medvezhinskiy) Trench.

The Western (Bear or Medvezhinskiy)Trench occupies the deepest region of

the Barents Sea with depths exceeding 450 m and having a mild bottom

relief. The aoundaries with shoaling arean have been drawn along the

250-in isobath on the slopes of Bear (Medvezhinskaya) Bank in the north-

west, on the Persey and Central Elevations and on the Central Plateau
in the east and on the area of the Western, Commercial Banks (Zapa.dnyye

Promyslovyye barnki) in the south. The western boundary coincides with

the tentative limit of the Barents Sea along the line Cape Nordkapp-Bear

Island (Bj~rnsya). Along the boundary with the Bear Island-Hope Island

(Medvezhinsko-Nadezhdinskoye or Hopen) Shoals and at places on the eastern

slope the bottom relief becomes rather complex and the slope angle steeper.

The strait is separated from the Greenland Sea by a threshold about 4O0 m

deep.

4 ,I
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water$ 41011R the slope of tho Bear Shoul (Mcdvoohindhoyo mouovod 'yo) tile

outflow of Uai'snto Sea watal, taoud plaue.

Ad iA Other dO0wUJlUaItiOt 41-041, ow'ore aCI AwpI)0 rPralod(nt 0lnly tIe tpper

layer, not i'oauhing tho undorlying layer, though the heavy type of bottom

coorem' was uaod hero, On tile slopo loadingj to the. (I'eoriland $eta and on

'the slopen of alavattoms, t~he thici1-nosa of thle Reount sedimnwrt duoirealves

in the lower layers ut' short core sawrples, Tile sandy Piud and miud has ono

apex in graplitcal presentation of mechanical ciompositioni if thle material

is obtained from areas charaotarnied by intanse aocumtulation, i.e. by

an increased thicknons of the tipper layer. T1he nedimnwrt lying onl vlope~

as well as in arclas oharaoterizod by autive Iydrodyiiamio ivginae$ oo~ifined

The data obtained duin-in the following cruises of the survey ship Paroei
(P3ersoy) x'ere used: r~th in 192111 7th in 1925, U~th in 19271 17th in 19281
21at inl 1929p 45th in .1933t 50Oth in 1934 by T. 1. (kwahkoval 19th in 1929
by K. 11. Olevint~kii; 28th in 1.930 by V, P. Zein~ovicah; 35th in 1931 by
L. A. asatrebovA arid E. K. Kapylova; 27th in 1931 by M. V. Klenova and
1, *K. Avilov; 140th in 1932 by V, P., Zenkovin. anid S. K. Kopylovaj ha9th in
1934i by P. N., Novikov;1 54th inl 1935 by S. 1. Miainin aid Kumovleva; and
during a cruise Of' survoy ship SadI(o in, 1935 by M. M. Cliviolaevma,

ItI
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Sometimes it appears that two oores taken from the same depth near each

other (1.5 kmn; St. 2370, 470 mi; St. 1143, 4?O m) differ as to their
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mechanical composition of the upper layer and the stratification. The

first sample contained mud consisting of 30.1% of fragments smaller than

0.01 mm and, at the 75-cm mark of a uniform mud becoming more clayey and

gray toward the bottom; the second sample (St. 1143) contained Ui.5% of

fine particles; the sand particles began to increase at the 15 cm mark;

the transition to the lower gray layer of mud with a slight pinkish hue

wai ibrupt, but the other sample taken at the station was marked by

invegular intorstratification. At about 9 km to the north (St. 1881,

475 m) the interstratification begins at the 21-cm mark and ends at the

14-cm mark of the core samples.

Still more complex is the structurm of the bottom at the base of the slope

of Bear Batik (Medvezhinskaya banka; St. 2371, 499 m) and on the slope

itself (St. 1145, 268 m), Here the upper layer is represented by a poorly

assorted sandy mud with a great quantity of coarse fragments whose me-

chanical composition can be expressed by graphs with two apices. Ad-

mixtures of smooth and partly smooth gray schist and sandstone shingle,

as well as carbonate remains, calcareous and sandy rhizopods, (and) chitins

arm found thrcughout the cores. A thin layer of sandy mud having almost

the same composition and marked by a one-apex graph (sometimes two-apices)

lies farther to the northeast at the base of the Bear-Hopen Bank (Medvezhin-

sko-Nadezhdinskoye melkovod'ye) (table 14). At great depths the same mud

accumulates in the area.

"M U2 ý k, ..... ...... .. .......
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Fig. 89. Stratification of sediments in the western part

of the Bear Island (Medvezhinskiy) Trench.

l--cros, section Cape Nordkapp-Bear Island (Bj~rnrya; St.

2790, 451 m). Irregular interstratification of the

greenish-gray sandy mud and gray mud at the 1 to 27-cm
marks of the core samples; a sandy stratum having greenish-

gray color at the 23-cm mark; 2--St. 1191, 419 m; between
the 30 to 44-cm marks of the core is an interlayer of gray

mud verging on clay-like mud and lying between the layers

of greenish-gray sandy mud; 3--St. 1153, 435 m; between

the 1 to 25-cm marks of the core sample is a transition

from greenish-gray sandy mud in the upper layer to a denser
sandy mud with gravel and shingle; at the 15-cm mark lies

shingle of gray schist.
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Table 14

THE THICKNESS OF RECENT SEDIMENTS ON THE WESTERN SLOPE OF THE BEAR
(MEDVEZHINSKIY) TRENCH FROM SOUTH TO NORTH.

Thickness of
Station Depth upper layer Character of Character of the lower layer

No. in m in cm transition

1.936b 311 2 Sharp Bluish-gray clay with a
pinkish hue, with grains of
grevel.

1936 a 280 6 The same.

1924 304 11 Gradual. Shingle Clay-like mud, gray, with a
light bluish hue.

654 290 27 Sandy spots. Tran- Clay-like mud, pinkish-gray.
sition gradual.

655 296 5 Shingle, gravel, Dense mud, rosy-gray with
spines of sponges gravel and shingle.

1924a 319 9 Gravel and shingle Bluish-gray mud with gravel
and shingle. Nonsaline.

657 340 11 Clearly marked Gray mud with a light pinkish
border hue, with gravel and shingle.

It.
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"i. 90, Sh

•i Fig. 90. Structure of the eastern elope of the Bear

(Medvezhinskiy) Trench.

1--slope of the Central Elevation, St. 1161, 303 m; core 15 cm

-ong. At the 6 to 9-cm marks worm burrows with ocherous rings
are seen in the greenish-gray sandy mud; but at the 10 to 15-
cm marks gray clay-like mud; 2--greenish-gray sandy mud on a
pinkish-gray "clay" with gravel in the northern portion of the
Bear (Medvezhinskiy) Trench; a--St. 1018, 292 m; at the 10 to
20-cm marks of the cores. At the 16-om marks the surface of
the lower layer is rough; 6 -- St. 1170, 311 m; length of core
is 24 em. At the 16-cm mark is a sandy stratum lorder between

the upper arsd lower layers.
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At several stations (St. 2009, 300 m; St. 1923, 267 m, for instance) very

short cores (4 to 25 cm) of Recent sandy mud or of mud whose graphical

presentation of mechanical composition has two apices were obtained, with

a great quantity of gravel and shingle originating from local rocks, e.g.

of the pink sandstone with coal strata, (and) of the weathered and fresh

gray schist.

Despite the small length of cores taken from the eastern slope of the

Bear (Medvezhinskiy) Trench near the Central Elevation, the Central

Plateau and the Western Commercial Banks a gray clay-like mud of low

salinity was observed under sandy mud (at St. 1161, 303 m, for instance;

fig. 90).

On the spur of the Central Elevation (St. 1235, 325 m) a sediment of light

chestnut color was found, which is associated with the type of rocks

occurring in situ and their weathering product, as was pointed out above.

In the submarine gulf between the Central and Persey Elevations (St. 1549,

298 m) sandy mud was found with an increased quantity of fine silt, which

was pointed out in connection with the sediments enriched with organic

substances.

In the northern part of the Western Trench, nearer to the Bear Shoal

(Medvezhinskoye melkovod'ye)•, a mixed transitional material was disclosed

under a sandy mud and mud whose graphical presentations of mechanical

composition have two apices (5 to 10 cm thick); the latter was underlain

by a pinkish-gray clay-like mud with grains of gravel, carbonate remains, /199



TRANS-130 247/198

.s

NI

' <*'

Is
/ \ \

5 1-

N N

Fig. 91. The mean muchanical composition of sedi-
SMents ixt the deep areas of the Barents Sea.

a -- 18th area - theWestern Trench; 6 -- 19th

area -- the Central Depression;,*-- 20th area -
the Northeast Depression; 2-- 21st area - the

Polar Basin Bayi 1 -- fragments ranging from 1
to 0.1ii; 2 -- from 0.1 to 0.05 mm; 3 -- from

' 0.05 to 0.01 mm,

Key. Two line d lower right-hand cornert

Fragments

< 0. 01 MM0
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gray sandstone shingle and gravel of black schist. A little farther

from the slope the thickness of the upper layer increases to 16 cm and

the sandy mud characterized by a one-apex graph lles directly on the

gray clay-like mud with gravel and shingle (St. 1018, 292 m; St. 1170,

311 m; fig. 90).

The deepest central part of the Western Trench is covered by an extremely

uniform mud containing 40% of fragments smaller than 0.01 mm, which is

replaced by mud verging on the sandy mud and by sandy mud nearer to the

slopes and on slanting elevations in the narrowest section of the trench.

K:ere also the stratification becomes complex and in the lower sections

of cores one can observe the underlying layer (St. 1191, )1a9 m; St. 1153.,

435 m, etc.; fig. 89). This is typical of the core samples found in the

area crossed by the stronger branches of the Nordkapp Current and the

Bear Island (BjWrn~ya) Current.

The graphical presentation of mechanical composition (table 15) demon-

strates a higher curvature for sand particles in the interval of sandy

mud (attributive to stations of the nlope of Bear Shoals - i.e. Medvezhin-

skoye melkovod'ye), a slight increase in the size of fragments in the

interval of mud containing 40 to 50% of particles smaller than 0.01 mm,

and an increase of thp fine silt, which is associated with the cementation

of certain samples with organic aubstances (fig. 91). The increase in

the size of particles in the mud interval, which of course pertains to

the underlying layer having 10.6% of fragments runging from 1 to 0.1 mm,

occurred in a sample taken by a trawl at St. 224,.

1
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Table 15

THE MEAN MECHANICAL COMPOSITION OF SEDIMENTS IN THE DEEP AREAS

OF THE BARENTS SEA

Depth in m Fragments in mm 0
Fragm~ents -

Bottom Type <0.O1 mm - 05-in % from-to mean >1J-0. 05 101 i L
The Western (Medvezhinskiy) Trench

Muddy Sand 5-10 - 420 (0,5) 4.,2 7303 14,1 8,4 1

Sandy Mud 10-20 202-475 343 (8,8) 13,6 47,6 23,4 15,4 26

" " 20-30 220-499 348 (6,0) 7,3 38v4 29,7 24,6 37

Mud 30-40 255-499 360 (ISO) 3,0 29,5 33,A 34,1 16

40-50 245-460 367 (0,8) 114 28,3 05,0 43,3 6

Clay-like Mud 50-60 382,-450 416 Traces 1,1 13,7 132,0 53,2 2

The Central DepressiLn

Sand <5 - 1266 (2,1) 64,8 25,5 7,0 2,7 1

Muddy Sand 5-10 250-325 293 (2,1) 29,4 5o,9 ý.2,8 6,9 9

Sandy Mud 10-20 245-354 292 (0,9) Ii,I 51,6 21,2 96,1 17

N . 20-30 225-3L6 287 (0,9) 7,5 39,1 28,6 ?14,8 30

Mud 30-40 245-359 301 (0,7) 4,8 27,5 33,0 34,7 47

40-50 265-354 319 (0,0) 3,4 20,5 33,4 42,7 i11

_-_ I'• • 'i '' -• '••,' , : •: •' q ' .: ,.", " • • , . • • : ' ,. .. . , •.. .•, • . ' . : .. . . . . . '.1., • ,•, : . ., . .•. . .
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19. The Central Depression

The vast region of the Central Depression occupies the deepest areas of

the eastern portion of the Barents Sea and coincides with the meridional

deflection reflecting, as was pointed out above. the old stable structure

of the earth's crust. The existence of the Central Depression is, of

course, associated with the Hercynian platform whose remnants are pre-

served on the Bear Island (BJprn~ya) in the form of horizontal rocks of

the Upper Paleozoic Era. In connection with such origin, the bottom

relief of the Central Depression is smooth, and, therefore, abrupt changes /200

in depth and the composition of sediments are observed only at boundaries

of elevations. The tentative borders of the depression run along the

250-m isobath.

The knowledge of the Central Depression is not uniform; up to the present

time there are vast areas from which no samples have been taken. The

bottom of the depression in the deepest areas is covered by mud. Mud

merges with sandy mud on the slopes and bends of the axis of depression

that are associated with its intersection with structures of east-west

strike, but in areas marked by intense currents, in the southern section

The data of the following cruises of the listed survey ships were used;
Persei (Persey) - 3rd in 1923, 5th and 6th in 1924, 12th and 13th in 1927,
17th in 1928, 36th in 1931 by T. 1. Gorshkova; llth in 1926, 29th in 1930,
by M. V. Klenova; 27th in 1930 by A. S. Ruchik; 46th in 1933 by V. M.
Ratyxwkiij 49ith in 1934 by P. N. Novikov, Knipovich - 24th in 1931 by
K. A. facikovaka; 48th in 1934, by S. I. Malinin; 54th in 1935 by M. N.
Khokklcin.

k!
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for instance, mud verges with muddy sand and even with sand. The sedi-

ments of the Central Depression have a greenish-gray color, sometimes

slightly yellowish-gray; they contain many chitinous worm tubes, frequent-

ly with ocherous rings, calcareous and sandy rhizopods, (and) ocherous

inclusions. According to the character of mechanical composition, the

major part of the sandy mud samples is expressed by a one-apex graph with

a maximum of coarse silt particles, or less frequently, of fine silt

particles; mud samples are expressed by a graph with equal apices or with

a maximum of particles smaller than 001 mm. Two-apex graphs of sandy

mud and mud are found on slopes. A typical characteristic of sediments

of the Central Depression is their great water saturation in the eastern

section of the depression near the Novaya Zemlya Shoal (Novozemel'skoye

melkovod'ye; St. 770, 245 m; St. 1602, 207 m). The entire length of

sample cores (58 and 95 cm in moist condition) is represented by a com-

paratively brilliant greenish-gray mud with a yellow iridescence and

ocherous inclusions, Due to the great quantity of water, the samples

shorten almost by 1/3 of 39 and 68 cm when dried, despite a considerable

admixture of sand particles (9 and 10.1%, respectively). It is-evident

that here in the calm belt at the base of Goose Bank (Gusinaya banka) in

the area of "Polar Front" an intense accumulation of organic substances

takes place, which causes the appearance of green color and the satu-

ration of sediment with water.

The sediments of the Central Depression are wanting in coarse fragments

whose quantity, as that of particles ranging from 1 to 0.1 mm, increases
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S-the central and northern doep-water areas (St. 759v 304. rn)8 and fro~a the

alope of' the Gentral E~levation (St. 760, 306 mn),
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~THANS-110 m

In thm liiiv~ t o~otioll of 010 dopi'oution lying batmuan tho Cmntradl~-

V ~~vatioll andt tho Xtodg of tho Novaya Zeml~ya Shoul (NovtoiowlfskIoya mallw-

vod"YO)o thoa4t~~itt layor Containing pluch gravol 1i~.t at a depth of,

9 to 1h wit fr'om~ tho bottomi surfakoo (St. Nis4 3014 M) . Farthor to tile

Ak llorth float, tho lecip of tho peraoy 1Mevatioii (St. X5,160 311 raj fig. 92)

lit tratifiad, dantio avid heavy, pinkinh-gray rmudi Wiuder' a layer' 13

cci t~hioli in Otte 00oi% and Under ;A layar 25 umn thdok in Uth othem oroi.

Thu pr'ofile axtending fot'or the authoantern spur of tile Prsey Flevation

to tile ciusiriaya ?.outaya Puninsala (pce1uustrov (i. Z.) intitersot" various

relief alomant~s (figs 93) and, in lint, with this, tho liteolumical coompo-

4 Ul~stiall and atratifteation of tile aýdipionts changes In% thle northern part,

of the slope of the Centr'al Elevat~ion (St. 21461, 281 mi), at tile batio of

the witen slope, near the ledigo of the viorthorn shoal cif Novaya zern].ya
(St. 281ti1 346 in1), the Recent ga'eertinh-gray, sandy vmd is undeirlain by a

pinkish-gray or rosy-gray more f ine-grainedi maid which is replaced at

greater' dopth by gray mud. Traces of submanrine landslides, indicated by

the irregular interstratification of sedimants having~ variousi meohanical

composition and color, are observed near the eastern slope of the Central

Klavution (St. 2473p 281 ni)p as wall as along the eastern edge of the
2

depression (St. 211760 P69 pii; St. 2484) .339) m).

11videritly this is the layer that was investilyatted at St. 91, 279 mn (Ia. V.
Saidoilov and 14. V. Kionova# 1927) of which the upper layer has tnot been~
preservod.

Ilnsuifficient investigation of the relief of the Central Depression does
not enable us to present an exhaust~ive explanation of all characteristics
of the bottom structure.

~~~ý ALI, VdV ~ V VV. ~ V ~ ~ . ~ ~ *
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V-• On slopes &nd in the widenings of the depression the bottom corers did n, t

reach the underlying layer; at places (St. 21182, 350 m, for instance) one

can observe a gradual transition between the greenish-gray end more sandy

upper layer and the rosy-gray and more clayey lower layer. Sometimes,

however, down the core one can notice once again irregular interstratifi-

cation - a shift in the composition and appearance of material resemblingI; the upper layer (St. 2484, 339 m).

On the whole, despite the great depth, the mechanical composition of sedi-

Smernts of the Central Depression varies in relation to the location of a

station with respect to its relief. With a distancen from slopes, i.e.

with increase in the dep Th or with widening of a depression, the sediments

become more fine-grainod and the thickness of the upper layer increases.

The sandy mud descends tL, great depths in areas affected by swift currents,

which is true not only of the southern section but also near the ledg& of

Novaya Zemlya Shoal, for instance, where a branch of the Novaya Zemlya

Current (Novozemel'skoye techeniye; passes. St. 764, 304 m; St. 1997,

317 n).

The graph showing the mean mechanical composition (table 15) is marked by

a uniform but steeply falling curve for particles ranging from 1 to 0.1

m4 and an increase in particles ranging from 0.1 to 0.05 nun in the inter-

val of muddy sand and sandy mud, which is associated with intensified

hydrodyrinuical activity on slopes. In sediments consioting of small

,rainN, the coarse silt decreases uniformily but the fine increases, as

it is typical of areas where accumulation takes place (fig. 91).
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In connection with differences in the hydrodynamical regime of the de-

pression, which includes areas characterized by rapid movements of water

(the southern, and partly eastern and northern slopes) as well as calm

halistic areas, the sediment distribution by depth does not present a

clearly marked pattern, as in the case of the Bear (Medvezhinskiy)

Trench.

20. The Northeast (Nordaust) Depression

The Northeast (Nordaust) Depression is the northern extension of the

Central Depression, separated from it by an elevation whose depth does

not exceed 200 m and which, according to the latest measurements of

PINRO, we shall call the Northeast (Nordaust) Elevation (Severo-vostochnaya

vozvyshennost'). Thus two areas comprise the region of the Northeast

(Nordaust) Depression - an elevated and a lowered area. The bottom of

the latter is covered by mud which at places verges on clay-like mud;

sandy mud lies on the elevated bottom but the isolated depressions on the

elevation are also covered by mud.I The upper layer of sediments in the /204

Northeast (Nordaust) Depression has a pink color and contains a small

amount of gravel and fine shingle, few carbonate remains and semidissolved

shells of rhizopods. Remains with a single-apex graph of mechanical

composition are in prevalence.

IThe data gathered during the following cruises of the survey ship Persei
(Persey) were utilized: llth in 1926, by M. V. Klenova; 36th in 1931,
by T. I. Gorshkova; (and) 49th in 1934, by P. N. Novikov.
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Fig. 94, Changes in the mechanic~al composition of sediment, s in
the Northeast (Nordaust) Depression.

A -- cross section along Long. •0 B (Stations 2696 to 2707;8-.-

4 cross section from northwest to southeast (Stations 1975 to 1983);

B -- latitudinal cross section toward the slops of the Northern

Shoal of Novaya Zemlya (sev'ernoye Novozemei'skoye melkovod'ye;

Stations 2707 to 2712). (Explanation of *symbols in fig. 32).

,Key. Three vertical lines in the left center beneath the figs

, Scale

Horizontal: km
Vertical: m !i

iI
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Changes in mechanical composition follow the pattern of the bottom relief.

A decrease in depth on the northern and southern slopes (fig. 94), and

especially on the eastern and northeastern slopes when approaching the

Novaya Zemlya Shoal, decreases the quantity of fragments smaller than

0.01 mm and increases the quantity of sand containing particles ranging

from 1 to 0.1 mm. The graphs of mechanical composition assume a weakly

pronounced two-apex form. Even minor details in bottom relief are re-

flected in the changes in range of the size of individual particles. In

the southern portion of the depression, the graphs of mechanical compo-

sition approach the type having equal apices (at St. 2706, 327 m, for

instance).

The pink upper layer of sediments are separated from the bluish - or

greenish-gray lower layers, as well as from the contemporary layer, which

becomes more clayey toward the bottom, by a sharply pronounced boundary. /205

In the deepest section of the depression (St. 2699 m; St. 2700, 346 m,

etc) the cores did not reach the underlying layer, though their length

was 36 cm. With a decrease in depth, at Station 2702 (325 m) for instance,

a mixed transitional layer is observed in the lower section of core samples

at the 30, 31, 43-cm marks; toward the bottom this layer merges with a

rosy-gray sandy mud. Nearer to the slopes, the thickness of the upper

layer decreases. In the north (St. 2696, 261 m; fig. 95, la) one can

observe irregular interstratification of the upper and lower layers at

the 14-cm marks of core samples and a clearly pronounced stratification in

the upper part of the underlying layer; in the southern section (St. 2706,

I4
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327 m; fig. 95., 2) a transitional layer exists at the 15-cm mark, said

gray clay-like mud at the 20 to 25-on marks of the core samples; bottom-

ward, the latter layer in replaced by a 3afldy mud writh gravel. In some

cores,* the transitional layer lying between the Recent and the older

sediments is represented by an, interlayer of coarse sand and gravel with

carbonate fragments. The complex stratification observed on the North-

east (Nordaust) Elevation is probably associated with the phenom~ena of

landslides (St. 1973, 21)4 a; fig. 95, 3). Here the pink interlayer at

the 25 to 27-emA mark of the lowter section of the core liss on an uneven

surface of gray uniform sandy mud less aaline than the upper layer.

Repeated replacement and interstratification of pink and greenish-gray

sediments are observed in the southeastern section of the depression

(St. 1979, 307 m; fig. 96, 1). At the 29 to )44-cm Diarks of the core one

can observe a gray, slightly sandy mud which is less saturated by water

than the overlying layers.
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All

Fig. 95. Stratification of sediments in the Northeast
(Nordaust) Depression 'in cross section along
long. 500 E).

la -- St. 2696, 261 m; length of core 26 cm. At the 14 to

18-cm marks, interstratification of gray and yellowish-gray

mud; at the 22-cm mark, stratification in the upper section

of the lower layer consisting of a gray sandy mud; 2 --

St. 2706, 327 m. Transitional layer between greenish-gray

and gray clay-like mud at the 15 to 19-cm marks of the core;

3 -- St. 1973, 214 m; at the 17 to 29-cm marks of the core.

At the 25 to 27-cm marks of the core is a pink interlayer

on an uneven surface of gray sandy mud.
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N

[ ¶5

1 2 3

Fig. 96. Bottom structure in the Northeast (Nordaust) Depression

near the slope of the Northern Shoal of Novaya Zemlya.

1 -- St. 1979, 307 mi 18 to 36 cm of core. From 24 to 28-cm ocher

colored strata. Diamseter of core changes. 2 -- St. 1982, 339m1;

at 13 to 33-cm. The upper layer consisting of greenish-gray sandy

mud lies on a layer consisting of a dark gray sandy mud containing

little water. Core thickens. 3 -- St. 2709s 339 M; 11 to 20-cm,

The Recent sedAiment resembling a greenish-gray olay-like mud with

worm tubes, pores and gravel.

•''•l• .••: ::• ,•• , <•i,._•.••& ;• •-•••: .. ;.- ,,,'. , • .'. -• •.•,,....•• - A.. • ,•••••• '••'•.' . . ,•• , --• ' A,;• '-••6 . -' ' * - -.• . ..
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Table 16

THE MEAN MECHANICAL COMPOSITION OF SEDIMENTS IN THE NORTHEASTERN

PART OF THE BARENTS SEA

Depth in m Fragments in mm 40

Fragments
Bottom Type <0.01 _ 0.1 0.1-0.05- L

in% tfrom-to mean 1 1 1-O.i-0.05 -0.01 <0.01 •

The Northeast (Nordaust) Depression

Sandy Mud 10-20 210-301 245 (1,2) 4,6 63A0 16,8 15,6 7

of20-30 179-3391 27 (0,2) 3,8 46,6 26,0 23,6 iO

Mud 30-40 218-335 298 (0,.) 2,1 32,6 31,2 34,1 16

"40-50 312-365 330 (0,3) 0,9 23,3 31t4 44,4 14

The Polar B

Muddy Sand 5-10 - 300 (O,2) 5,8 80,1 b,6 7,5 1

Sandy Mud 10-20 198-459 307 (2,7) 13,2 43,5 27,8 15p5 8

"20-30 '193-385 269 (1,9) 9,0 35,2 30,0 25,8 11

Mud 30-40 129-419 277 (0,6) 4,2 28,3 32,1 35,4 13

"40-.!0 252-513 391 (0,7) 1,9 19,4 35,2 43,5 14

(ay-like Mud •5o 352 o,2 14,1 32,2 53P5 1

1one sample of sandy mud (St. 566) was obtained at a depth of 375 m from a
steep slope in an area affected by currents. On a bank a distance of 10 miles,
the depth was 190 m.

"t : •I . ' / '!•:' ! .. •'' ' : " .• " : " '': : , ., ,.,. . - ,,. . :. , , , . .. •• • '' "" , . . . , ,, '. • -• ' • . . -i ' ,• ) . , , . • • • • :
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This part of the core did not decrease in thickness after drying as in

the case of the lower layer of the core (St. 1982, 339 m; fig. 96, 2)

taken near a slope where the thickness of Recent sediment is 20 cm.

An accumulation of mud marked by a single-apex graph of mechanical compo-

sition is found on 'he eastern slope of the depression near its boundary

with the Novaya Zemlya Shoal (St. 2709, 339 m; fig. 96, 3). The sedi-

ments of the lower layers of the cores effervesce when treated with HCI.

They contain shingles of silicified rocks and probably, cover the accumu-

lations of normal sedimentation for the area.

The mean mechanical composition of sediments covering the Northeast (Nord-

aust) Depression (table 16) shows regular and gradual changes in the

quantity of individual fractions with an increase in the quantity of

particles smaller t-1n 0.01 mm (fig. 91), as it is typical of areas where

accumulation of sediments takes place, On the average the distribution

of sediments by depth is regular.

21. The Polar Basin Bay

The Polar Basin Bay bounding the Barents Sea from the northeast adjoins

the system of Central and Northeast (Nordaust) Depressions with its south-

western branch, but in its main north-south direction we can tie it to

the trenches lying on the ea8tern side of Novaya Zemlya in the Kara Sea

(Karekoys more). The bottom relief of the Polar Basin Bay has not been

sufficiently investigated, but on the basis of the existing data one can

discern several submarine valleys adjoining the Northern Shoal of Novaya

ri



VTRAN$413U 0o

Hejl0 (M& ZI10an "114 VW o~~~~ (N M~WOMO I0tkWO. NPh P Of IC. ARIb 4,Tvo1

HIydrologically the 11441, "~in Day ic. tied dirotly With 010 latt.oi'

beoause, auouixina to o)arvationa ti arried out by mwvoy uhipa hNi•'ae

(Yjarsay), Kaipovloh miid Sadhoo the proUenoo of Atlantio wator hd hebon

di8o0vured in the bi.y

The Bedimetoiit of Polar Jiasir Daey 91Vrep watit~ed by mandy ,iit ad AI id

muddy sand is f'ound on the slope ot' Northeast (Nordauat) hank, but olayy-

like mud lies in a valley on the slope. TIOh color of the upper layei . of

sediments is pink, turning into pinkish-gray and yellowiUh-gray at

shallower depths aid nearer to the coast. The thinkness of the oxidiz|ed

layer raohes 10 to 12 cm and aven 23 oae, and flso decreases at shallower

depths adi near the coaat. Lower ir. the caire, the oxidi•ed layer' is re-

placed by a greenish-gray layeor in the western portion of the area affocted

by the Atlantic water, arid by a bluish-gray lnyer in the eastern portion

of the area. The graphs expi sing the mechanical composition are charac-

terized by a single apex, the maximua of coarse silt not being clearly

pronounced in the sandy mud interval, as in the case of the maximum of

silt particles in the mud interval. Graphs marked by equal apices occur

frequently; in a number of trenchos the quantity of fine silt increases,

which is evidently associated with a cementation of sesquioxides (in the

The data obtained during the following cruisei of the listed survey ships
have been utilizeý, Persel (Persey): lhth *,rute in 1927 by M. V. Klenova;
21st in 1929, 36th in 1931 by T. I. Gorshkov- J)Oth in 1932 by V. P. Zenko-
vich and E. K. Kopylova; 49th in 1934 by P I NiAxcov; Knipovich: 321nd
cruise in 1932 bj IM. V. Klenova.
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ho-Wii tour Wt, B•- 0S,,o VAh at Right , o%/o miA on u altot.ao r ith*

NovuY 'aMieya Wo104 at, K11000 IN W 1104u1, w ViVh e lluow d (ottrOv YeOVai1V)u

atu. Tt o2t90 Vpr and ýt. N)I• A W in oil 01 4tpe of Nrt-h aoat s t1nu it)

)Wla at. Noll$ 1t9 M a bani toward tho nouthwaat of 1hralI Jtodlio

8hoal).

liae qulaitty of enaloah d p:O-ia audbweits dsiseapt ia th parttionlu beoutle

aiviallst. Tho olay-lika mud Ak~as not ontain itout:lwioi-w (St. 19hig, 351 mf)

but is marked by dstrta in which almost black layers odnriched with hig-h-

orwar min neso oxides al iiatu with pink laymta (fig. 9o1 .•t a). At

tho 11 to ill-om iiarka of the aortul the layers of pink mud alternate with

STgresanih-gay mud, each of which in 0.5 ch thick,- lowera, at the 29 to f3-

cm marks lies a dense greanish-gray mud with yellow spots and calcareous

rin'lusions. Tt often happo~ns that in the mud, which somati~mes turns into

clayey inud toward the bottom of core3 one oihn observe ohei-ous inolusions

formed around the worm~ tubes, They are also preserved in the restored

lower layer, wh,.ch confirma the assumption of partjkal cementation of the

sedUiment not disturbed by either the active hydrodynamic regiimie or by the

inflow of material from otiler sources.

The sandy mud near the Nuvaya Zemlya Shoal contains gravel and shingle of

weathered suhist and gray sandstone, ~imall carbonate fragments and shells
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Fig, 97. Changes in mechanical composition in
connection with bottom relief in cross sections
across the southern portion of the Polar Basin
Bay.

A -- from Northeast (Noi-daust) Bank ta•ard the
ledge of Novaya Zentlya Shoal (Sts. IP66 to 1270);
6 -- in the direction of cross section from Cape
Flora (Mys Flora) to Cape Hope (Mys Zhelaniya;
Sts. 1948 to 1952). (Symbols are explained in
fig- 32).
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toU~lX thO .WU WAt, Jikn VIQ 110W-0101-1 UtVotiu Of tho. KArA (Ea 1100oY

Moro') tile 004)Uition Of ragliketo ilnoludau othor r'oo1k Which ovidovitiy

hava arrived Pr(W4 tile Vine (Ostrov Vitoe) and lyodilloliya (Oatrov Dye-

T)ypioai. roaturtia of tile akidixont atraktiftatical in the Polar B~asin Bay

aato the presence of ocherous inclusiona, ferrouw layers, dense oonartition'.

WI' interlayora sund othoi' pheniomena marking socimulation and migration of

3Uq~iO~ide8. Onl the 410pauS of the depreasaon; thei pheriomenat are More

sharply pronounoed; somettimoa it happens that the brilliantly pinkc mud of

the upper layor with remainu of' aaady rhizopods foyvia a s~harp bounidary on

a rough surface aonsist~ng of b3Auish..gray clay-.like inud withi single gra)-us

ofi gravel and semi-decomposed carbonate remains (St. 1960, 389 mi; fig. 98,

1, 6). At the 31. to 34-cm marks of' this core 3ample., an irregul~ar strati-

ficatioa waa observed, but from 35 to 38-cmn a horizontal stratifioation,

with a layer of gray clay with ocherous ring., about 1 mmu thick in the

upper part,, lying hetween two layers of' fine gravel,, sand and carbonate

fragments. On the southern ledge of the bay (St, 2728j, 23ý5 a) a core

sample contained greenish-gray sandy mud from 7 to 25-.cmI, which was inter-

stratified with a rosy-gray clay-like sediment of marl type, which was

alon found by us on the Novaya Zeailya Shoal and in -a section adjacent to /210
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Fig. 98. Bottom structure of outIhwestOI'n OecTion

of thies Polar Bt.s9n B 9t.

1 -- slope of No rheast (No pi-a kt) Baudk: a -- St.

1945, 352 m; boxed core 43 cm long. Stratification

of sediments from i 1to ll-c<m and from the 21 to 28-

cm miarks of cores; 6 -- St. 1960, 389 m; from the 2

to 22-cm ma-rks of cores. The pink mud 5 cm thick

lies on a coarse surface; 2 -- slope on the extreme

southern ledge of the Polar Basin Bay--St. 2728,

235 m; from the 16 to h6-cm marks of cores. Inter-

stratification of greenish-gray sandy mud and rosy-

gray marl.



Owl (;W trol Doivui (Tooktral 'nwya vpadinlk). "ThG RaW4rol" ow vauhed-

it 4%v"' into *utoanglad pieue vlien ddiod corou akv

dt~4t upi the Lvov AN* 26 to 46wos of the ocr• oonaintot ot u continuous

r¶ouh whiolh in dw~o kavy and nonsaline (fig,. 98, 2)".

in the oouthwoe•tarr brnch of' the Polar, Padii 14v the undsery'ig layers

&1-4 not dioulode but the o0wo01 refleot Mult•ple shifts IAA the process

of aedimentat.oi), Thun a core 65 ca long obtained frowi the slope o.

Nirthquat (Noxdlauat) Bank (St. 1266, 2,90 m; fig. 99) hides th•we layers

of pink sedixenta; at 10 +,o J•2-cm aud 32-cm of tho lower strata of pink

layer" on•i O observe a dense dark pinuk interlayer, beneath it, a bluish-,

gray mud with pink interlayers and spots which assume a greenish-grty

•olor towamd the bottom. In a cross section between Cape Flora (Mys

Flora) a". Cape Hope (kys Zetulaniya; fig. 97) the conoretionary and ocher-

ous interlayere were foiid at 7 and Ul-cm of the cores (two cores - St.

19h8, 195/250 ,), at 159 19 mid 24-o, (St. 19h9, 308 m; fig. 99), whereby

a transitional layer, in which the inclusions of pink mud have acute-

angled contours, was observed from 16 to 27-ca of the com samples. The

interlayer is underlain by a blAish-gray, more clayey mud with calcareous

incluslosw, but between .3 and h6-cm, a longer core discloses an ocherous

i~nterlayer consisting of sandy and heterogeneous mateiial lying on a

rough surface of dense, heavy and dark noncarbonate rock. In the central

section (St. 1950, 395 m), the thickness of the pink layer decreases to

6 am Oollowed by a greenish-.gray mud which gradually grovs into a gray

uniform clay-like mud whose atratification is not clearly pronounced.
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Fig. 99. Stratification of sediments
in the Polva, Ba~sin Bay near the North-
east (Nordaust) Bank.

1--st. 1266, 290 in; core 65 cm long. Three
stages in the sedimentation of the pink mud
in the Polar Basin• Bay; 2--St. 1949, 308 m;
cores 49 and 45 cm long. Brecciated charac-
ter of transitional layer from 1i, and 17-cm
of the first core sample and between 16 and
27-cm of the second one. Concretionrmy
interlayers between 43 and 46-cm of the first
core sample arid at 15-cm of the second one.
Ocherous interlayers from 19 to 214-cm of the
second core sample,

In the northwestern section of the Polar Basin Bay near the Shoal of Franz

Josef Land (Zemlya Frantsa Isoifa; St. K8131 260 m- fig. 100) one can

observe exposed dark gray dense and heavy mud with gravel and few carbonate

remains, as iii the case of the adjacent area of the Northern Plateau

(Severnoye P.). On its sur-face lies a layer of sandy material with schist

I|

•..
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and gravel, then follows a gray clayey interlayer which at 15-cui of the

core is replaced by a greenish-gray layer out on the top by a pink mud

which becomes more sandy toward the surface, On the eastern slope of a

shallow ledge (St. K812, 193 m) one can observe interstratification of

the upper and lower layers and curved fractures between the layers.

Farther along the east-west cross section, the thickness of the pink layer

increases, but at the greatest depth (St. K829, 385 m) along the stream /211

oeV Atlantic water penetrating here via St. Anna Trench (Zhelob Svyatoy

Army), the entire core consista of sandy mud with carbonate remains, the

top of it having a pink color, the bottom a greenish-gray color. At

depths 495, 465 and 419 m (St. K830, K831, K832) in the eastern portion

of the bay, the thickness of the pink layer decreases from 10 to 3 cm;

beneath the layer lies a viscous bluish-gray mud; at smaller depths, a

less viscous mud with dense interlayers: at the depth of 257 m (St. K834

m) the interlayers are from 11 to 12-cm and from 20 to 21-cm; at the depth

of 329 a (St. K833) from 6 to 7-cm and from 17 to 18-cm,

Similar variations in the structure of sediments are observed in the north-

south direction% the contemporary yellowish-gray and greenish-gray sedi-

ment in the northern portion (at St. K803 for instance) is underlain by a

rosy-gray clayey mud with gravel and carbonate remains without microfauna,

but the upper layers contain the shells of foraminifera. Sometimes the

underlying layer is represented by a dense nonsaline pinkish-gray clay-like

mud (Stations K805 to K808) and is covered by a transitional layer consist-

ing of a mixture of the upper and lower sediments. At great depths the
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Fig. 100. Stratification of sediments in the Polar Basin Bay.

i--St. K825, 39.5 m; the lower section of the core between 20 and

36-cm. From 20 to 22-cm lies a yellowish-gray, slightly carbo-

naceous mud; 23 to 26-cm, a rosy gray clay-like mud; 26 to 28 cm,

a ferrous interlayer marked by alternating reactions; 29 to 36-

cm, a greenish-gray mud; 2--the northwestern slope: a--St. K813,

260 m; from 9 to 22-cm. Greenish-gray mud lies on a dense dark-

gray mud with gravel (old) and containing little moisture. Sandy

boundary layer at 16-cm mark;6 -- St,. K812, 193 m; between h to

15-cm. Interstratification of yellowish-gray and gray mud.

Curved boundarien.
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underlying layer ias not covered (St. K809t 396 a), but at a distance to

the south the core ended in a dense aid heavy yellowish-gray mud at the

27-cm mark; at a number of stations located to the west such mud formed

a separate interlayer. With increase in depth and steepness of slope in

the direction of Cape Hope (Mys Zhelaniya) one can observe a complex and

irregular interstratification, which may be associated with landslides of /212

sesliments (St. K825, 395 m; fig. 100), though a svJ.ll number of depth

measurements does not permit us to contour the submarine valley.

A complex stratification characterizing shifts in the regime of sedi-

mentation was disclosed in the southeastern section of the Polar Basin

Bay on the boundary with the Kara Sea. On a steep slope near Cape Hope

(Mys Zhelaniya), a poorly sorted sandy mud with a large quantity of

gravel and shingle was deposited, whose thickness sometimes is only 1 cm

(St. 871, 313 m) and whach is underlain by a gray or bluish-gray mud with

gravel and shingle and with chitinous worm tubes and calcareous rhizopods.

The cores obtained farther to the east (St. 872, 228 m; St. 874, 198 m)

disclose a replacement down the core of bluish-gray mud by a denser

greenish-gray mud or interstratification of rosy-gray light sandy inter-

layers (0.25 ,.m thick) with more clayey ocherous layers. The lower layer

is represented by a rosy-gray, dense, heavy and slightly sandy mud with

gravel and calcareous rhizopods. The same structure of the upper part of

core is observed 40 miles to the north (St. 875, 310 m); here a sharp

boundary is seen at the 6 -cm mark of the core and farther down bluish-gray

mud is gradually replaced (to 57-cm mark) by a greenish-gray mud with ocher-

ous inclusions.
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The cores obtained from the northeastern section of the Polar Basin Bay

between long. 69 and 700 E (M. M. Ermolaev, 1948) are also marked by a

complex stratificatior with concretionary interlayers, as we had observed

it in the Kara Sea in 1927. About 30 miles to the east of the north-

south cross section (Stations K800, K801, etc.), the pink mud layer 18 cm

thick (St. 45/73 B, by Sadko; according to M. M. Ermolaev) was underlain

by a dense layer of dark gray sediment which in the lower part was inter-

sected by a brilliant orange interlayer. An elastic bluish-gray (accord-

ing to M. M. Ermolaev, a grayish-blue) mud continues to 52 cm; from 53 to

57-cm, a nonelastic darkish-pink mud; and to the end of core (to 88-cm),

a blue mud with dark spots. M. M. Ermolaev attributes the origin of the

dense interlayers to a lithogenic process associated with the activity of

micro-organisms during the period marked by the intrusion of intensified

Atlantic currents in the northern portion of the Kara Sea (Karskoye more).

Regrettably, the mechanical analysis was carried out, not for individual

layers in the cores but for the mean samples along sections 10 cm long.

It was, in addition, done by the Robinson method and does not enable us

to compare the mechanical composition of cores obtained by M. M. Ermolaev

with other data based on collections obtained from the Barents Sea. As

the writsr h!Ž.self notes, it is impossible to establish any regularity in

the variation of mechanical composition along the vertical. Judging from

the quantity of fractions ranging from 0.05 to 0.01 mm in a triangular

diagram, fluctuating between 30 to 40%, the sediment is represented by

mud or by a clay-like mud verging on mud.
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The graphical presentation of the mean mechanical composition for the

sediments of Polar Basin Bay (table 16) shows abrupt variations in me-

chanical composition at depths with a great gradient, i.e. on steep

slopes, and the absence of a direct link with changes in depth (fig. 91).

The curve for particles ranging from 1 to 0.1 mm in the sandy mud interval

is associated with their lying on a steep slope near Cape Hope (Mys

Zhelaniya). The same cause brings about the appearance of a bend in the

curve representing the particles ranging from 0.1 to 0.05 mm; the bends

in the curve representing the fine silt in the sandy mud interval result

from an excessive inflow of new material in connection with outwash

deposits of fine-grained sediments, but in the mud interval, in which the

particles that are smaller than 0.01 mm constitute 30 to 40%, the bends

result from cementation of sediments with sesquioxides.

22. The General Pattern

A detailed examination of the composition of the Barents Sea sediments

by individual geomorphological areas enabled us to clarify a number of

new patterns and define others that had been established before. Thus it

appears that the distribution by depth of individual types of sediments /213

depends not as much on absolute magnitudes as on the amplitude of fluctu-

ations in bottom relief and on the steepress of slopes.

As we had seen before, on each topographic feature the changes in mechani-

cal composition of sediments are influenced by changes of depth, but when

comparing individual topographic features among themselves and even
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individual areas on the same slope, which have different exposures, and

even more so in cases of areas of more than one slope, the fluctuations

in mechanical composition can be explained only by a hydrodynamical

setting associated with the combined action of permanent and tidal

currents and waves, i.e. in hydrodynamical activity. Thus for instance,

the increase in the size of material can be seen on underwater slopes in

areas where the Atlantic currents are generated - i.e. on the southern

slope of the Nordkapp Trench, the northern slopes of the Murman Kanin

and Gusinaya Banks, the western slopes of the elev&tion of Gorbovye Islands

(ostrova Gorbovy) and on the Spitsbergen-Bear Island (Medvezhinsoye) Shoal.

A considerably smaller rate of increase in the size of sediments is ob-

served on slopes having a reverse exposure, on the eastern slope of Hope

Islanci-Spitsbergen Shoal (Medvezhinsko-Spitsbergenskoye Melkovod'ye) for

instance, where the muddy sand and sandy mud are deposited at shallower

depths than on the southern slopes, and partly also on the eastern slope

of the Central Elevation which is crossed by slower flowing Barents Sea

waters.

One can notice in various areas of the sea that when the bottom relief

becomes sloping, even at the same or a decreasing depth, rather quiet

zones are formed; this leads to the deposition of a finer grained material

(fig. 71).

Due to hydrodynamical regime, the sediments having different types of

graphs relative to their mechanical composition are marked by a regular
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distribution pattern with respect to relief. In areas of normal sedi-

mentation, single-apex graphs predominate for the muddy sand consisting

mostly of coarse silt particles, and for the sand having sometimes the

same composition, but in areas marked by enrichment with coarse materials

(on slopes) having a maximum of sand particles. In areas characterized

by normal sedimentation, the graphs for sandy mud have also a maximum of

coarse silt; mud and clay-like mud, a maximum of silt particles.

As an example of sedi ments characterized by normal sedimentation one can

mention the muddy sand of Pre-Kanin area, the sandy mud on the slopes of

the Central Elevation, mud at the eastern end of the Nordkapp Trench and

on the Northern Plateau (Severnoye Plato), clay-like mud in the same areas

and so on.

A peculiar position is occupied by the mud having a maximum of fine silt

particles. Such a graph usually characterizes the sediments that have

been deposited in calm areas and that become firmly cemented when in d-z7

state, evidently with the predominance of organic substances. Almost

always tha graphs pertain to greenish-gray dediments having a peculiar

viscous and lumpy structure.

A detailed morphological investigation of sediments by binocular micro-

scope shows that a two-apex graph of mechanical composition of any sedi-

ment typo is explained by the presence of lumps of fine-grained particles

among coarser material. It has been pointed out more than once (M. V.

Klenova, 1948, et al.) that auoh a character of sediment is associated
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co'wtred (leas than 10 om) and that ooi\1s havw dis losed the entire under-

lynq layer on the whole surfaeo of the olsvatiun. Tnasgnifioant thiaknesses

of e•1cont aedimonta has also been obso-ved on the outiro axpaine of the

Northemr Plateau (Severnoye Plato). Even in a deep trench, such as tho

branch of the Vrant-Viktoriya Trenoh, the thickness of the Recent layer

(does not exoeed 50 =m. In many places on positive relief elenents the

thiokness is smallar than 10 am. Here,, as we have observed before, the

outorops of' in situ aedtLmints have been disclosed beneath a thin layer of

Ra-ent aedieionts (for instance, at Stations K501., K486# KL99 on the under-

water slopes of the White (Kvit$ya) and Viktoriya Islands),

On the Novaya Zemlya Shoal In the eastern section of the sea, a thln layer

of sediments has boon found on the elevation of oorbovyye Islands (ostrova

(lorbovy) mid on the Novaya Zeiltya Bank (Novozemeltskaya banka) to the west

of Matochkin Strait (proliv Matochkin Shar). To the north, the old sedi-

ments covering the underwater slopes of the Polar Basin Bay are being de-

nu'led. The thickntess of Recent sediments increases with depth.

/216
The distribution of thickness on the underwater slopes of the Bear-Spits-

bergen Shoal (Madvezhinsko-Spitsbergenskoye melkovod'ye) has a very

typical pattern. Thin belts are stretched out along the southeastern Mad

part of the western slopes. The western part of the Barents Sea almost

throughout the Cape Nordkapp-Bear Island (Bjmrn~ya) cross section is

characterized by a thin layer of contemporary deposits. A belt marked by

a thin layer of Recent deposits (10 to 12 cm), which covers an area of the

Western Commercial Banks, extends also along the submarine threshold
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separ'ating the Wear Island (Medvezhinsliy) Trench from the great depths

of the Greenland Sea. At places the thickness of Recent sediments ts

less than 10 cm. At the base of the Bear (Medvezhinskoye)-Spitsbergen

Shoal, the thickness increases to 20 to 50 cm. A gradual increase in the

thickness can also be established in a westward direction, as well as in

the central part of the Western Trench.

Thus the material discussed with respect to the Barents 8ea enables us to

single out two types of areas marked by a very thin section of Recent sedi-

ments: first of all, the surface and submarine slopes of positive relief

elements - the Murnan Bank, th6 Central Elevation, the Novaya Zemlya Shoal

(Novozemellskoye melkovod'ye) and the bank of Gorbovyye Islands (ostrova

Gorbovy), the Persey Elevation and the bottom elevations connected with

it, the Northeast (Nordaust) Elevation; secondly, the depression areas of

the Northeast (Nordaust) Elevation, the Polar Basin Bay, the Franz-Viktoriya

Trench and a portion of the western end of the Bear Island (Medvezhinskiy)

Trench.

As was already pointed out, in many instances the thin section of Recent

sediments determined on the basis of cores consisting of two layers agrees

with the poorly sorted material and the two-apex graphs of mechanical

composition. One can think that the thinness of sediments on the positive

relief elements and on steep slopes is determined by the active hydro-

dynanical regime when water movements wash away the sediments that had

been deposited before.
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The active erosion of the fine-grained material from the sediments on the

positive relief elements is well defined by the distribution of sand

particles (1 to 0.1 mm). The graph for sand particles (fig. 102) demon-

strates that the quantity of sand in the cores that have been analyzed

does not always increase toward the coast. The quarntity of sand particles

exceeding 50% is founed in a narrow coastal belt on the slope of the Nord-

kapp Trench and on the steep slope of the Northern Shoal of Novaya Zemlya

near Cape Hope (Mys Zhelaniya), as well as on individual elevations of

the Murman Shoal (Murmanskoye melkovod'ye). A similar enrichment of sand

particles is observed on the Kanin Bank (Kaninskaya banka) at depths of

approximately 100 m, on its slope leading to the Central Depression as

far as 300 m and on the southern and western slopes of the Goose Bank

(Gusinaya banka). Sand particles constitute more than 50% of sediments

in the Pechora Sea (Pechorskoye more) to the north of Pechora estuary and

in smaller individual areas - namely: on the Persey Elevation and Bank,

on the slope of Nordbruk Island (ostrov Nordbruk) and on the western slope

of Bear-Spitsbergen Shoal (Medvezhinsko-Spitsbergenskoye melkovod'ys).

A considerable enrichment of sand particles - from 20 to 50% - i.s observed

in the entire southeastern part of the Barents Sea, except for the Pre-

Novaya Zemlya (Prinovozemellskiy) Trench and a muddy spot in the Zakolguyev

area (area beyond the Kolguyev Island. Tr.). The same situation exists on

the northern slope and on the surface of the Kanin (Kaninskaya), Murman

(Murmanskaya) and Goose (Gusinaya) banks, on the Bear-Spitsbergen Shoal

(Medvezhinsko-Spitsbergenskoye melkovod'ye), on almost the entire surface

of the Northern Shoal of Novaya Zemlya, on the Persey Bank and in

LMir~~~.¶.,,,,V.U -- - C ~ I
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individual areas, for instance on the Central Elevation and elsewhere.

A diminution of sand particles in the sediments is observed in the peri-

pheries of the mentioned areas. However, sediments containing from 10

to 20 % of sand are rather widely distributed. They cover the bottom of

the Murman Shoal (Murmanskoye melkovod'ye), the area of the Western

Commercial Banks (Zapadnyye promryslovyye banki), the eastern slope of the /217

Central Depressions, the northern portion of the Novaya Zemlya Shoal

(Novozemel'skoye melkovod ye) and are widely distributed over the surface

of the Central and Persey Elevations, especially on its southeastern ledge.

As the distance from the centers of these areas increases, the quantity of

sand particles rapidly becomes nil and the sediments containing from 5 to

10% of particles ranging from 1 to 0.1 mm form only a narrow belt around

the areas enriched with the particles.

The Central and Northeast (Nordaust) Depressions, almost throughout the

entire expanse of the Northern Plateau (Severnoye Plato), except for the

areas adjacent to islands and in the Western Trench are covered by sedi-

ments containing a small quantity of sand particles, despite their differ-

ing mechanical composition. This in all probability attests to their

local origin. As to the coastal areas, it can be assumed that the source

of sandy material lies in the products resulting from destruction of coast-

al rocks which are gradually broken up and sorted by the sea waves- However,

such an assumption does not explain the enrichment of positive relief ele- /218

ments with sand material at considerable depths. Here, as correctly pointed

out by V. P. Zenkovich (1938) with respect to the Goose (Gusinaya) and
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other banks in the southern portion of the Barents Sea, the older rocks

eroded as a result of fluctuations in sea level can serve as a source of

sand material.

Comparing the charts showing the thickness and distribution of sand

particles (fig. 101 and 102)s one can notice the differences in the areas

characterized by a thin section, which were discussed above. On positive

relief elements (for instance on the Murman Bank, on the slope of Bear

(Medvozhinskoye) Shoal, on the Central Elevation and on the Persey Bank

and elsewhere), the thinness of Recent sediments is accompanied by an

enrichment in sand particles. In depressions the quantity of sand parti-

cles in very small and the thinness of Recent sediments is not explained

by erosion of older sediments but by a slow rate of sedimentation.

The mentioned distribution of sand particles attests to the fact that the

concept of the great role plJed by ice in the transport of sediments has

been exaggerated to a considerable degree. An increase in the quantity of

sand particles is observed without any connection with the distribution

and melting of ice and can be well explained by the reciprocal action of

hydrodynamicill regime and bottom relief.

When examining the distribution of a more coarse-grained material, such

as gravel and small shingle (the size of IArticles exceeding I mI), in the

sediments, we can find (fig. 103) that the enrichment of the sedimonta

with these components is also associated primarily with the areas charac-

terized by active hydro•ynwical regime and erosion of old oediments. A
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great quantity of gravel (more than 50% and from 20 to 50%) has been

found in the vicinity of islands and on steep slopes: at Cape Hope (Mys

Zhelaniya), near Cape Nordkapp, at Cape (Mys) Svyatoy Noe, near individual

capes of Novaya Zemlya,at the White Island (Kvit~ya or ostrov Belyy) and

else;-here, as well as on the submarine slopes of the Western Spitsbergen

and the Bear-Spitsbergen Shoal (Medvezhinsko-Spitsbergenskoye melkovod'ye).

Sediments containing the same amount of gravel are found at places on the

Central Elevation, on the northeastern spur of the Persey Elevation, in

the Pechora Sea (Pechorskoye more), on the banks of Gorbovyye Islands

(ostrova Gorbovy), and so on. In addition to the mentioned areas, a

noticeable quaitity of gravel (from 1 to 10%) was cbserved in the Pre-

Kanin area1 in the coastal belt of the Murman Shoal (Murmanskoye melko-

vod'ye), near Novaya Zemlya, on the Central Elevation, especially in its

western portion, and on the southeastern spur of the Persey Elevation.

Thus, the groat amount of gravel is not associated with the distribution

of ice but it agrees well with the thinness of Recent deposits on the

positive elements of bottom relief.

Also the distribution of coarse fragments, such as shingle and pebble

(stones) is subjected to the same rule (fig. 104). Great quantities of

stones caught by trawl and bottomgrabI have been observed on the slopes

of the Bear-Spitsbergen Shoal (Medvezhinako-,pitsbeigenskoye molkovod'yc)

on the northeastern spur of the Persey Elevation, on the Porsey Bank near

iDet ivnation of the weight of stones in saiiloe taken by bottomgrabs (on
I mý area) and the evaluation of the number of stones collected by trawls
was not done duiing all the cruises . Those data are incomplete and they
pormit un to draft only a rough suhame as to the distribution of coarse
fra&m nt,
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Cape Hope (Mys Zhelaniya) and on the bank of Gorbovyye Islands (ostrova

Gorbovy). Individual areas rich in coarse fragments have been found in

the Pechora Sea (Pechorskoye more), on the slopes of Goose (Gusinaya)

Bank, on the Kanin and Murman Banks. In areas where mud-like sediment

accumulates in depressions, as well as in the well sorted sand sediments

on the Murman Shoal and in Pre-Kanin area, rock fragments are seldom found.

/219

The composition of boulders demonstrates (M. V. Klenova, 1937) that each

relief element of the Barents Sea plain is characterized by a peculiar

collection of rocks. On the basis of the data collected by V. P. Zenko-

vich, we have preliminarily singled out types of boulders of the Murman

Shoal, the Bear-Spitsbergen Shoal ',Mcdvezhinsko-Spitsbergenskoye melko-

vod'ye), Franz Josef Land, Novaya Zemlya, the Pechora area, the Pre-Kanin

area, the Central Elevation and the deep region (fig. 105, a to z). Also

the presence of a special arrangement peculiar only to the Central Ele-

vation, the Central Plateau (depth complex) and certain other relief

elements underscores the assumption that rocks are fjund nearby and that

the effect of ice on the transfer of coarse materials is relatively weak

in comparison to the generally accepted view.

SThe investigation of boulders was done jointly with V. P. Zenkovich.
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The entire region of the Bear-Spitsbergen Shoal (Medvezhinako-Spitsbergen-

skoye melkovodlye), where intense erosion of the underlying layers is

taking place at the present time, especially on steep slopes, can be con-

sidered as an area of Recent elevation. The fact that the in situ eroded

material liesnar the surface on the slopes of King Karl Islands (Kong

Karls Land or Kongs~ya), Viktoriya Island (ostrov Viktoriya) and the

Persey Bank on the Northern Plateau indicates to us that the process

occurs in the same direction. As was pointed out, the underlying layers

have been found only on the slopes of the Persey Bank, especially on the

steep slope leading to the Franz-Viktoriya Trench. Therefore it would

perhaps be more correct to consider the area as being characterized by a

relative elevation. The latter group includes the Persey Elevation, the

Northeast (Nordaust) Bank, the Central Elevation, the elevation between

the northern portion of the Central and the Northeast (Nordaust)

Depressions, the area of the Central Plateau, the Murman, Kanin and

Goose Banks (Gusinaya banka). The underlying layer, which appeared to

be denuded in some core samples, indicates the presence of a diverse compo-

sition of eroded material in certain locations. These areas, adjacent to

the Central Depression of the Barents Sea, can be considered only as areas

of a relative elevation against the general background of depression. The

Central and Northeast (Nordaust) Depressions, the Western Trench, the /223

Pechora area, the northern trench of Novaya Zemlya (Severo-Novozemel'skiy

"zhelob) separating the northern shoal of Novaya Zemlya from the coastal

areas of the island are assigned by us to depression areas. Also the area

of the Northern Plateau, which is connected with the depressions of Franz-
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Viktoriya Trench, of the Polar Basin Bay and others merging with the

slope of the Arctic Basin and marked by intense sagging have to be con-

sidered as depression areas. Evidently, the sagging in the Kolguyev area,

at the western spur of the Murman Bank and in the area of the Western

Commercial Banks (Zapadnyye Promyrslovyye banki) occurs at a considerably

slower pace.

While examining the distribution of sediments on the surface of the Barents

Sea Plain by profiles and individual areas, we had the opportunity to

notice that each characteristic of the mechanical composition of the sedi-

nents conforms with the physical-geographical conditions of their depo-

sition and, most of all, with the morphology of individual elements and

the character of slope determining the hydrodynamical regime. These rules

have been established long ago, but the vast material utilized in de-

scribing the Barents Sea floor enabled us to define them more closely.

In addition to the close link between the mechanical composition of sedi-

ments and the conditions of their deposition, numerous analyses enabled

us to detect the meaning of the reciprocity (interchange) existirg between

individual, particles which we divide a sediment into when carrying out

mechanical analysis.

The graphs of the mean mechanical composition by individual areas, for

which there have been from 31 to 166 analyses per area (altogether 1566

analyses) utilized, demonstrate the regular character of the reciprocity

(interchange). Two basic types of graphs were established. in certain

areas the increase in silt particles (less than 0.01 mm) is accompanied



TIIANs-1 30 299/223

by a unifom decrease or corresponding increase of other particles. This

is well expressed on the Kanin-Kolguyev Shoal, the Central Plateau, in

the Northeast (Nordaust) Depression and, to a slightly smaller degree, in

the Pechora area (fig. 43 and 91). With the increase in the quantity of

silt particles in the areas, the quantity of sand and coarse silt particles

decreases uniformly, and the quantity of fine silt (0.05 to 0.01 mm)

increases uniformly. In other areas, changes in the quantity of coarse

silt particles do not occur uniformly with an increase of silt particles.

Here, in turn, one can single out several specific types of graphs, Thus,

in the Nordkapp Trench, in the Pre-Kanin area, on the Central Elevation,

on the slope of Spitsbergen and the Polar Basin, in the Bear Island

(Medvezhinskiy) Trench and in the Polar Basin Bay (fig. 35, 60, 74, and

91), the curve characterizing the composition of sand particles (1 to 0.1

mm) forms a convexity in the interval of muddy sand or sandy mud (from 10

to 20% of particles smaller than 0.01 mm); this attests to a supplementary

inflow of sand material, which has evidently been washed off the steep

slopes. In a number of graphs, an increase in sand particles is also

accompanied by an increase in the quantity of coarse silt particles (the

Nordkapp Trench, Central Elevation, underwater slope of Spitsbergen; fig.r an
35, 60,, and 74)..

Sometimes with a uniform increase in the quantity of sand particles, when

the material is being broken up, the quantity of coarse silt increases,

most frequently, in the muddy sand and coarse-grained sandy mud interval.

This is observed on the Murman Shoal, on the Murman Bank, in the area of

Western Commercial Banks (Zapadnyye promyslovyye banki), on the Goose Bank
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(Gusinaya banka) (fig. 35), where the quantl+ty of coarse silt increases,

which occurs also in a more fine-grained sandy mud interval; on the shoal

of the southern and northern islands of Novaya Zemlya, on the Bear Island-

Spitsbergen Shoal (Medvezhinsko-Spitsbergenskoye melkovod'ye), on the

Northern Plateau and in the area of the Central Depression (fig. 60p 74

and 91) the quarntity of fine silt sometimes changes by degrees, increasing

in the sandy mud or mud interval, but sometimes increasing uniformly with /224

an increase in the quantity of particles smaller than 0.01 mm.

The appearance of definite points causing the delineation of curves

characterizing the mean mechanical composition enables us to state that

the complex character of curves having numerous bends reflects the inflow

of new material during the process of normal mechanical differentiation

and sorting of sediments by their mechanical composition. The complex

curves of mechanical composition are primarily characteristic of the areas

consisting of slopes which are being actively eroded and of areas where in

situ materials lie nearby.

The most complex graphs are confined to the Nordkapp Trench, the Murman

Bank, the area of Western Commercial Banks (Zapadnyye promslovyye banki),

the Gcose Bank (Gusinaya banka), the Central Elevation, the Bear-Spits-

bergen Shoal (Medvezhinsko-Spitsbergenskoye melkovod'ye) and partly to

the Persey Elevation, the Northern Plateau, the Western Trench and to the

Polar Basin Bay. The absence of sufficiently detailed data on the hydro-

dynamical regime of bottom waters does not permit us to associate the

peculiarities of mechanical composition of sediments with the characteristics
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of hydrodynamical regime, except for the very general comparisons mentioned

above when describing the areas.

In order to describe completely the mechanical composition of sediments, it

is also necessary to have data for the composition of particles smaller

than 0.01 mm, because, according to the accepted method, the particles in

the usual process of analysis are eliminated by means of elutriation. For

a number of the Recent and the underlying sediments in the Barents Sea one

can utilize to a degree the data of analyses obtained by the pipette method.

The methodical studies by M. V. Klenova and K. A. Rachkovska (1933) of sedi-

ments in the open part of the Motovski Gulf (Motovskiy zaliv) demonstrated

that the resultant quantity of particles smaller than 0.01 mm, obtained by

the pipette method, always exceed the quantity of the fragments determined

by the elutriation method using the microscope to control the grain size.

The ratio changes with the various methods of preparing a material for

analysis, but it remains similar for sediments having a related mechanical

composition if the preparation is the same. For the muddy sand and the

sandy mud of the Motovski Gulf (Motovskiy zaliv), it equals 0.66 at moisten-
ing, and 0.42 if before elutriation the sample is preliminarily moistened

for several days, but for the analysis by the pipette method the material

must be boiled for one hour. The boiling, as it was also demonstrated for

the elutriation method (M. V. Klenova, 1926), increases by 1.5 times the

quantity of particles that are smaller than 0.01 mm. As could be expected,

the larger particles are subjected to disaggregation, which leads to an

4 increase in the quantity of particles ranging from 0.01 to 0.001 mm, where-

as the quantity of smaller particles changes insignificantly, sometimes

......................+ ............ ,. °................
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even decreasing, which is evidently the result of coagulation.

In order to clarify the composition of the tiny sediment particles in

the Barents Sea, in addition to the Motovski Gulf (Motovskiy zaliv), we

have at our disposal the analyses of the surface and the underlying layers

of sediments on the Murman Shoal (L. A. lastrebova-Lidova, 1948), where

the investigations dealt with the muddy sand, the sandy mud and the old

marl (gray clay), and also analyses of the sandy mud from the Bear Island

Bank (Medvezhinskaya banka; St. 1893, 197 M), the Central Plateau (St.

1060, 269 m), analyses of layers of a core taken from the Polar Basin Bay

(St. K824, 422 m), analyses of mud obtained from the Novaya Zemlya Trench

(Novozemel'skiy zhelob) (St. 371, 181 m) and from the slope of the Polar

Basin (St. K794, 231 m). In other words, they shed light on various areas

of sedimentation (table 17).

Despite differences in the conditions of sedimentation and certain differ-

ences in methods, the listed data enable us to notice a number of rules:

(1) the quantity of fragments smaller than 0.01 = and determined by the

summation of individual fragments always exceeds the results obtained by

analysis based on the standardized method of the Marine Geological

Laboratory by controlling the size of grains with the aid of microscopes;

(2) changes in the mechanical composition of sediments consisting of

fragments smaller than 0.01 mm and based on the same method are reflected
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Table 17

MECHANICAL COMPOSITION OF THE TINY SEDIMENT PAqTICLES IN THE BARENTS SEA
BY THE PIPETTE METHOD.

a306, 263, 147, 258, 1060, 1893,

Stations 214 m 212 m 160 m 129 m 269 m 197 m

Quantity of fractions
smaller than 0.01 mm by
the method of elutri-
ation in percentages 9.3 9.9 11.1 1.4 17.7 22.2

Fragments in mm:

greater than 1 (0,06) (O,31) (1,84) (0,54) (4,17) 0,04

from 1 to 0.1 5,43 8,89 22,79 3,86 9,51 1,41

" 0.1 to 0.012 84,53 81,36 59,35 87,80 68,32 74,17

" o.03. to 0.005 3,85 6,53 3,76 2,31 7,67 10,39

" 0.005 to 0.001 3,59 0.18 8,37 2,09 8,49 8,44

"0,001 to 0.0005 0,09 1,98 0,94 0,54 1,04 0,29

smaller than 0.0005 2,51 1,06 4,79 3,4o 4,97 5,26

100,0 100,0 100,0 100,0 ,O 100 100,0

iStations 306, 236, 147, 258, 210 and 216 were analyzed by L. A.
lastrebova (1948), stations 1060 and K824 by M. A. Viselkina, 1893 by
V. M. Ratynskiy, 371 by H. V. Klenova, K794 - the coarse fragments by
I. K. Ivilov, colloidal fragments - by 0. M. Ponomareva.

2 Summation was obtained from the magnitudes of fragments ranging from
0.05 to 0.01 mm, which was based on the pipette method of weighing, and
ranging from 0.01 to 0.05 umm, based on the method of difference.
According to methodological research (M. V. Klenova and K. A. Rachovskaia,
1933), the numbers obtained for the fragments by the use of the pipette
method are most inaccurate.

.... ......



TRANS-130 304/225

2210, 2J.6, 3733 7 94
Stations 127 m 117 m K824, 422 m 181 m 1231 m

Thickness in cm Lower layer 1 to 3 11 20 30 40 Upper layer

Quantity of
fractions smaller
than 0.01 mn by
the method of
elutriation in
percentages 39,6 32,8 41,6 47,3 U4s5 46,2 40,0 43,4 35,4

Fragments in mm:

greater than 1 (0,63) (0,92) (0,01) (0,11) No (0,22) No No Traces
from 1 to 0.1 4,91 6,74 1,18 1,A2 0,58 3,68 1,24 8,86 2x0

" 0.1 to 0.01 44,50 51,84 50,10 46,71 39,85 47,74 45,2O 36,395 62,6
'" 0.01 to 0.005 9,66 5!,08 13,81 9,05 15,74 10,93 14,25 134,59 21,20
" 0.005 to 0.001 16,56 20,67 20,95 23,29 25,38 20,64 22 78
" 0.O01 to 0.0005 7,41 4,11 4,92 7,76 6,51 11,12 6,86 11,326 5

nualler than 0.0005 16,96 11,56 9,04 11,77 11,94 5,89 9,67 8,848  5,79

100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0

3DIvision has been done by lengthy elutriation with a view accumulating tiny parti-

ales for their further investigation.

4The analysis has been computed from the iwual mechrnical analysis by means of
elutrlation controlled by the microscope and the quantitative elimination of sub-
colloidal and colloidal fragments by centrifug.tiun after the preliminary elimi-
nation of oarbonates, salts and absorbed baseso

5The sum of fragments ranging from 0.05 to 0.01 mm and determined by means of
weights, and from 0,1 to 0&05 m= computed from the differenoe.

6pragments grom 0.001 to 0.0001 m
7 Fragments from 0.001 to 0.0002 =

8Fragments smaller than 0.0001 mm

Fragments smaller than 0.0002 mm
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Table 18

COMPOSITION OF FRAGMENTS SMALLER THAN 0.01 MM IN THE BARENTS SEA (COMPUTATION)

I. The Upper Layer of Cores

Stations 306 236 147 258 1060 1893 371 K824 K794

Depth in a 214 212 160 129 269 197 181 422 231

Quantity of
fragments smaller
than 0.01 mm by
the method of
elutriation ...... 9,3 9,9 11,1 11,4 17,7 22,2 43,4 41,6 35,4

Fragments in iam:

from 0.01 to 0.005 38,3 67,0 21,0 27,8 34,6 42,9 631,2 28,4 59,9

" 0.005 to o.oo1 35, 1,8 46,9 25,1 38,3 34,7 43.,0
,, 0.001 to 0.0005 0,9 20,3 5,3 6,4 4,7 0o,8 20$,7 10,1 24,02

smaller than 0.0005 25,0 10,9 26,8 40,7 22,4 2136 16,13 18,5 16,14

Quantity of
fragments sraller
than 0.01 = by the
pipette method .... 10,04 9,75 17,86 8,34 22,17 24,38 54,755 48,72 35A46

1

Fragments from 0.001 to 0,0001 mm

2 Fragments from 0.001 to 0.0002 mm

AFragments smaller than 0.0001 mm

4Fragments smaller than 0.0002 mm

53um of fragments obtained by lengthy elutriation

6 Fragments smaller than 0.01 mm, obtained by analysis on the basis of the
method of elutriation controlled by the microscope.
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11. The Lower Layer of Cortou

Stations 210 216 K8214

Depth in m 127 117 U2

Thickness in em - 11 20 30 40

Qvantity of fragments smaller
than 0.01 mm by the method
of elutriation 39,6 32, 47,3 4WD5 46,2 40,0

Fragments in am:

from 0.01 to 0.005 19,1 12,3 17,5 26,4 22,4 26,6

" 0.005 to 0.001 32,7 50,2 40,8 42,5 42,5 42,5
"it 0.001 to 0.0005 1,?7 I0,O 114,9 10,9 22,9 12,8

smaller than 0.0005 33,5 27,5 22,8 20,2 12,2 18,91

Quantity of fragments smaller
than 0.01 mm by the pipette
method 50,59 41,42 51,87 59,57 48s58 53,56

in accordance with a definite pattern in the content of smaller fragments.

With a decrease in the size of fragments, in line with the general increase

in the quantity of small fragments, the quantity of each of the components

increases considerably, which leads to the coordination of changes in the

quantity, for instance fragments smaller than 0.01 mm and smaller than

0.001 mm (L. A. Iastrebova-Lidový*, 1948) or the colloidal and subcolloidal

fractions ranging from 0,001 to 0.0002 and smaller than 0.0002 mm (M. V.

Kienova, 1945, 1948).

a"
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The pradominance of small fagmonts ranging from 0.01 to 0.001 nm is also

underscored by invostipations of the mechanical omposition of suspended

, particles in tVe larents Sea (M. V. Klenova, 1952) and corresponds complote-

Ai ly to the observations of Qripenberg (1931), that the suapended particles

coagulate pxrizarily to this size at normal salinity conditions.

Table 18 brings to our attention the great similarity in the composition

of the smaUll fragments of underlying layers of the core sample K824, which

also is very uniform according to the data of the usual meohanioal analysis.

Though t•e data concerning the oomposition of the small fragments supplement

our concept of the mechanical composition of sediments in the B3&rents Sea.,

they do not add anything to our widerstanding of the rules which we suc.

ceeded in determining by studying t.he mechanical composition of sediments
by means of the standard method. Later we shall see how the rules become
manifest in the composition (mineral and chemical) of sediments.
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1oforo tihe Soviet mveatigations no other sh agoos inl the Dedimmnt ooupo-

sition by oorea were montioned in literature,, because no core saddles had

boon taken.

It waa the Marine Soiontilio Institute (Ia. V. Sainoilov and M. V. Klenova,

1927) that lawnched the moehan•iwial •ivayuis by layers, mineralogical exami-

nation of individual fragme•its aid tile saumtion of ivmiral types by iricro-

sections from coarse silt particles for a nrmbeor of cores not longer than

37 ow, Tim investigation of core samples demonstrated that, with the

variation of mechanical oomposition, an etuvichment of sediments with stable

components and a deorease of the quantity of unstable ones takes place in

the direction of s-nal.X particles. This pernitted us to dcmw a conclusion

that the mecha•ical mad mineralogical compositions are in close inter-

relation with each other. A variation with depth was supposedly associ-

ated with the history of the Barents Sea in the Post-Pleiocene era and, in

particular, with the transgression preceding the contemporary period of

sedimentation.

K'
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Wring the first expeditions on the survey ship Persei (Persey), the

investigators noted not only ohaxiges in the color but also in the compo-

sition of sediments, and in a number of cores taken from the southern

part of the aea, the greenish-gray upper layer of sand and muddy sand was

underlain by a gray and rosy-gray mud (T. I. Gorshkova, 1931). The presence

of a thin layer of sand on the surface underlain by clay-like sediments was

also known to the captains of commercial trawlers. On the first commercial

bottom charts of the Barents Sea the information was generalized as out-

crops of clay occurring in situ (H. V. Klenova, 1931, 1938). The presence

of gray clay under a thin layer of the Recent sediment or directly on the

bottom of the underwater slope along the coast of Norway was already pointed

out by F. Nansen (1904). 0. Holtedahl (1929) ascribed this to morainal

origin. On the Murman Coast (Murmanskiy bereg) the sediments of the Post-

Glacial transgression (see page 32) were represented by gray and bluish-

gray clay.

V. P. Zenkovich and P. S. Vinogradova (1935) described the contact between

the Recent greenish-gray sediftents and the old bluish-gray sediments (blue

clay) in the coastal area of the Barents Sea between the Rybachiy Peninsula

(poluostrov Rybach.y) and the Kil'din Island (ostrov Kil'din). Most fre-

quently the contact was uneven, frequently individual lumps of the glue

clay were enclosed in the layer of the greenish-gray sediments, but the

few centimeters of the upper bluish-gray sediments consisted of one or two

sandy interlayers. In several cores the investigators observed a thin /311

broken interlayer consisting of gravel and coarse sand at the interface

UV_'
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of two sediment types. On the basis of an investigation of the mechanical

composition of the cores E. K. Kopylova (M. V. Klenova, 1938) was able to

find in a number of samples taken from the Barents Sea that between the

surface layer of sand sediments and the more clayey lower layer lies an

intermediate stratum representing a mixture of the two sediments and

forming a two-apex graph of mechanical composition.

In contrast to the Recent greenish-gray layers of the southern portion of

the Barents Sea, the gray and bluish-gray, more or less clayey, sediments

are devoid of chlorophyll (L. A. Iastrebova, 1938). They contain more

carbonates than the Recent sediments, effervesce slightly when treated

with acids, contain less organic carbon, but the colloidal fragments

(from 1 to 0.1 m) contain more aluminium, calcium and less magnesium and

alkali thmi the Recent sediments (M. A. Rateev, 1948).

Roentgenographic analysis of a sample of the old clay taken from the Murman

Shoal (Murmanskoya melkovod'ye) showed the presence of kaolin together with

hydro-mica (M. A. Rateev, 1948), whereas the Recent sediments of the same

area contained only hydro-mica of the numerous clay minerals. This was

confirmed also by the method of dyeing (see page 264). The old bluish-

gray sediments also differ from the Recent sediments by a number of other

characteristics. L. A. lastrebova (19h8) mentions their greater weight

(density) and smaller porosity, greater elasticity- and viscosity, a higher

degree of cohesion and internal friction in comparison to the Recent sedi-

ments. Thus it could be assumed that the underlying Recent sediments

having a bluish-gray or gray ablor and being more or less clay-like have
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been formed in different physical-geographical conditions in comparison

with the other Recent sediments. However, as we shall later see, it

could riot be asserted that throughout the entire expanse of the Barents

Sea they have one and the same Post-Glacial age.

All these data call for a detailed description of the core samples obtained

from the Barents Sea by means of splitting them in a dry condition. In

the fresh cracks of dry cores it is possible to notice characteristics of

sediment stratification which escape the attention of an observer when

examining moist cores and which become soiled from sawing (E. K. Kopylova,

1937) and cutting. In this way we examined 712 core samples from 7 to 110

cm long and several longer cores 122, 137 and 184 cm long. A very inter-

esting characteristic of the stratification of the Barents Sea cores was

an almost ubiquitous presence of sandy coatings found in the form of spots

whose thickness sometimes reached 2 to 2 cm, but which were usually negli-

gible, When dried, the cores become divided along these coatings and spots

into individual segments. In a number of cores, the quantity of these

coatings was very great; when dried, and more so when split, the respective

core became divided into a number of disks consisting of a more muddy

material. The arrangement of the coatings and spots is not irregular, but

they form pronounced layers. Thus one of the favorite layers found in

almost all of the cores is located at approximately the 10-cm mark of each

of the cores. In most instances the coatings are observed between the 7

to 12-cm marks. Frequently such spots occur between the 17 to 22-cm marks,

on the average at the 20-cm mark. In longer cores one can find such
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coatings at the 30 to 35-cm marks. Regrettably, the cores at our disposal

are not very long, but, evidently, in accumulation areas such sand coatings

are also preserved in deeper layers.

The sediment stratification is expressed by several means. In addition

to the mentioned sand coatings and spots, along which the cores can be

readily divided into separate segments, at places one can observe clay

spots in natural cracks of dry cores, which sometimes includes shells.

The position of the coatings of two cores obtained from adjacent localities

usually coincides, and thus they indicate changes in the conditions of /312

sedimentation. Sometimes also changes in the mechanical composition of

sediments occur abruptly. In such cases, most frequently in a dry condition,

the respective core becomes divided along the clay coatikg or spot.

The coatings or interlayers of sesquioxides are a very characteristic

feature of stratification. Sometimes they separate the pink upper layer

from the gray or greenish-gray lower layer, and the most clearly pronounced

change in deoxidation conditions occurs in these interlayers (A. V. Trofimov,

1939). Iron evidently falls out from the interlayers in the form of stable

oxides which are preserved in the restoration medium of the lower layers of

cores. M. M. Ermolaev (1948) assumes that the ferrous interlayers of the

cores obtained from the northern part of the Kara Sea (Karskoye more) corre-

spond to the periods marked by an active impact of the Atlantic waters, i.e.

to the warming up of the climate. This assumption, however, requires an

additional verification. The ferrous layers frequently do not contain cal-

careous rhizopods which are brought by the Atlantic water and are found in
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great quantities in the restored greenish-gray and bluish-gray layers.

Meanwhile in the sediments of the Arctic Basin (V. M. Saks, N. A. Belov

and others, 1955) the pink interlayers in comparison with the bluish-gray

layers, are considerably enriched with the Atlantic forms of rhizopods.

Obviously, the gray sediments underlying the pink Recent sediments in

various layers of the Arctic Basin and its marginal seas are of a differ-

ent age.

The ferrous interlayers representing the old weathered strata are fre-

quently found at the interface between the present day sediments and the

older underlying layers. From our point of view, they do not manifest

simply a change in the hydrological regime but they do manifest more seri-

ous changes connected with the formation of relief elements and depth

variations, including the arrangement of individual morphological elements

of the sea. In local areas marked by a retarded sedimentation and partly

by washouts, a stable oxidized layer is formed which, when buried by sedi-

ments, is preserved in the form of an old weathered layer.

In order to interpret the vast collected material concerning the structure

of cores (2233 measurements)# the frequency by percentages of individual

layers with respect to the number of measurements of the thickness of

layers and their position was computed for each area. Thus the most fre-

quently occurring positions of layers were clarified, on the basis of

which a peculiar rhythm was detecoed; it is well pronounced in the upper

30-cm of cores and slightly less pronounced in the deeper strata. This
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Length of Cores in Connection
with Mechanical Composition

K Lower right-hand section:

Fragments smaller than
0.01 M,

is explained by the fact that a much greater number of data is available

for the upper layers than for the lower ones, because the number of cores

exceeding 30 to 40-cm is small. !n the determination of the position of

individual strata we shall utilize all of their types: the sand spots,

cleavages along the clay coatings, ferrous interlayers, abrupt changes in

the mechanical composition, etc.* For certain areas the length of core can

also indicate changes in the conditions of sedimentation. A direct cause

for a short core is the vertical variation in the density of sediments.

When working with the same bottom corer, the length of cores differs in

accordance with the mechanical composition of the sediment (fig. I2), and
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the depth reached by the corer in the bottom can to a certain degree be

considered as an indicator of the overall thickness of sediments by the

vertical (table 68).

Table 68

LENGTH OF CORES IN CONNECTION WITH THE MECHANICAL CMPOSITION OF THE
UPPER SEDIMENT LAYER (MEAN DATA) 1

Type of sediment Number of cores Mean length of

cores in am

Sand ... *.o . ... • • 20 19,0
Muddy Sand . . . .... 25 25,93

Sandy Mud . .. .. . .. . . 125 349,1

Mud . . . . . . . ...... 140
Clayey Mud .......... 15 5308

1 The cores were obtained by the GOIN type of corer, weighing 16 kg, and
differing from the usual Eckman corer by the presence of an internal
brass axle which opens the core lengthwise, permitting one to obtain
undisturbed samples.

The structure of the Barents Sea floor by areas was described earlier

(see Chapter V). Here we shall discuss only the general characteristics

of stratification, the character and position of interfaces and the vari-

ation in the mechanical composition of sediments, which are based on 1050

cores analyses, and list the data of micro-Paleontological identifications.

........................... •,

•. . . . .. . . . . . . . . . . . . .
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1. T)', Nordkapp Trench

The stratification in the Nordkapp Trench was interpreted on the basis

of 10 cores whose maximum length was 76 cm. Here one can distinguish two

types of stratification. In the western part of the trench, the change

in the mechanical composition of sediments occurs gradually (St. 1877p

252 m; St. 2786, 290 m). Sometimes also the color shade changes gradually

(St. 1070, 240 a). In the eastern part of the area, the sandy mud layer

is underlain by a rosy-gray and gray clay separating the layer by an

abrupt and frequently uneven boundary from the upper layer. In the cores

one can distinguish sandy interlayers and spots at the same depth levels.

The small difference in the position of the layers is explained by differ-

ences in the rate of sedimentation, which at St. 2786 (nearer to the

continent) is greater than at St. 1070. Thus the layer at the 5-cm mark

of tht, core at St. 1070 corresponds to the layer at the 8-cm mark of the

core at St. 2786; the 10-cm mark corresponds to the 32-cm mark, the 38-

cm mark to the 39-cm mark, the 48-cm mark to the 52-cm mark. The sand

spot observed at the 46-cm mark of a core obtained at St. 2786 does not

have its counterpart at St. 1070, but the respective depth of 62 to 64 cm

has not been reached by the corer since the length of the core is 49 cm.

In the eastern portion the discontinuous layers can be well compared to

each other if they are examined separately for the upper Recent layer and

for the lower older layer of sediments.

- .... .
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The curve characterizing the frequency of occurrence (fig. 123) has

several convexities corresponding to the interfaces that occur most

frequently, on the average at the 3, 5, 109 15, 17, 22, 26, 32 and 38-

cm marks. The presence of coinciding depth level marks in the lower

layers of the cores may indicate the fact that the intermediate layer

lying between the underlying gray clay and the upper greenish-gray sedi-

ment had been formed in situ during the washout processes of the upper

clay layer, in any case, without its reaching the surface. The data

from stations exceeding 200 m in depth make the assumsption very probable.

/314
The cores, in which vertical changes Jn the composition occur gradually

(fig. 124), pertain to areas characterized by a more or less intense

accumulation process (Stations 2672, 1070, 1877 and 2786). Abrupt changes

in the mechanical composition are observed in cores characterized by a

thin layer of contempvrary sediments (Stations 1534 and 2673).

2. The Murman Underwater Slope

The 31 sample cores, 10 to 54 cm long, which were obtained from the Murman

JUnderwater Slope have beea thoroughly examined. Most frequently the strati-

fication is characterized by abrunt replacement of the upper greenish-gray

sand or muddy sand by gray or rosy-gray mud (clay), Sometimes one can ob-

serve sand spots at the 10 to 12-cm marks of cores; at St. 666 this coating

appears to form an interface beneath which a thin interlayer of greenish-

gray sandy mud and gray mud was observed, whereby at a distance of about

20 cm, not less than 8 pairs of iterstrata occurred. 1

IThe determination of minerals by dyeing yielded gypseous schist for the
upper and lower layers of the sample core obtained at St. 666, but in the
bright interlayer an admixture of beidellite was observed.
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Fig. 123. Curve showing the frequency

of layer occurrence.

1 -- the Nordkapp area; 2 -- the area of

the Western Comnercial Banks (Zapadnyye

promyslovyye banki); 3 - the Bear or

Western (Medvezhinskiy) Trench; 4 -- the

Bear (Medvezhinakaya banka) Bank; 5 --

the underwater slope of Spitsbergen.
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The cores that have not penetrated the Recent sediments are expressed by

curves in trhich the frequency of occurrence is marked by convexities at

F. the 5 to 7, 10 to 11., 14 and 20 to 21-cm marks, but the longer cores have

the convexities at. -',he 30 and 141 to 42-cm marks (fi.g. 125).

CM MW 272CMA9o70 Cm f1677 CmV C707 4mf,71/ C"'767,7FM FV -

PMIHI0

lea0

1070 87ad28)

d - areas marked by a small thickness of contempo-
rary sediments (Stations 1534 and 2673).

(Symbols are explained in fig. 127.)

In front of the entrance to the Kola (Kol'skiy zaliv) and Motovski (Motov..

skiy zaliv) Gulfa, the old blue clayr reaches the surface of the bottom in

the area marked by washouts at the foothill, of the slope,# but with an in-

crease in depth its surface sinks and the thickness of Recent sediment

Increases (V. 1. Zenkovich and P. 8. Vinogradova, 1935).
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As in the cai of the Nordkapp T.anoh area, ohigoxs in moohaical compo-

sition occur gradually 1.n areas character•zed by acowwalation (St, 2128,

for instance), but in places were the old aedimente are found near the

Eurface of the bottom, the changes oucuw abruptVy (fig. 1261 Stations 677

Wnd 1072). It could be reuaarkad that at shaJ.1over depths (143 and 161 m)

to -the north of the Kil'din Isleid (ostrov Kil'din) a more fine-grained

material has t'een found in the underlying layer than is the case at

greater depthc at the entrance to the Motovski Gulf (Motovskiy zaliv) and

to the north of the Rybaohiy Peninsula (poluostrov Rybaohiy) (St. 663,

210 m). In the lower layer of a core obtained at St. 2128, N. A.

Voloshinova discovered few Cibicides rafulgens Montf.

3. Pre-Kanin Area

A detailed examination of 14 cores from 12 to 38 cm long obtained in the

Pre-Kanin area shows that the underlying layers have not been reached.

Accumulation predominates in the area; changes in mechanical composition

occur gradually and the boundary areas are not clearly marked. Sbiuetimes

one can observe a slight enrichment of minute particles at the 15 to 16-

cm marks of cores, but toward the bottom the sediment becomes similar to

the upper layer or a little more sandy (fig. 127).

4 _The KaninKolguev Shoal

(Kaninsko-Kolguyevskoye melkovod 'ye)

The cores from the Kanin-Kolguyev Shoal have a similar character. Out of

the 19 cores, from 12 to 22 cm long, only 6 cores disclose the bordering
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Fig. 125. Curve mhowirk thie frequency of ooourrenuo
of interfaces in cores by araas.

1 -- the HWuman Shoall 2 -- the Muxiian Bank; 3 -- the

Central Plateau; 4 -- the Central Elevation; 5 -5 the

Persey Elevation; 6 -- the Northern Plateau.
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III the 0atal-1 Portion of tile ftrolan hWAnk 010 cOrdio rdf1etitw tle.

ROQUelt Period of Uuiwit~ation (Statioviw 1077, 7h9s 2470 1078 and 255)s

catu be aampared with the uorou obtained fri.#n the Kanin-Kolguyav Shoal.

Tvoi'ywhei'o aIonQ tho Kola Meridian, at longitudes 35 atid 38o Eltl

Hoeont givoniah..gray uad or' awidy mud is wirdorlaiin by older deposits at.

tile 9g 12 mid 25-am ivarks of tile aores wid sio o". Soitwtimen owe Qun ob-

serve itterstratiA'ioatlioz at bowidaury layers; iii some instanoos. adi~xture

of eand with gravel is found (St. 1.535, cores 1 and 2).

N~. A. Voloshillova, examining the coresi obtainod from the northwestern spur

of thte Murmaw flan (St,. 1.535), d5.eolosed at the 6 to 9-cm mnarks of thle

fwecent greeniah-gray sandy mud NoinublctlmMitgLMjV~f'~

Cusimiai ~- 1; Cibicides~ reflgmpMontf. - 1; at the 35 to 39-am marks

of tho widerlying rouy-gra.y mud layer, Cassiduituinanocrossi Cusimmn and

radiolarias but at tha 'bottom of thle core in tile loweor layer of greenish-

graky eawdy mud (at the 60 to 63-am marks) Wonton umb±iiatu1l1niMontiaga

v ar. pacifioa Cwhnian -1; Cassiduliia laevigata Orb.,var. carinata

* ~Cusuuivax -l ; Gtobigeritna - 1; Cibic~ides Me, 36
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6. Area of the Westorn Cowmizreiskl flanka

(Zapadnyye promyslovyye banki)

This area with its complex bottom relief must be assigned to erosion

areas. However. acowtulatioL does occu- here to a small degree, but,

duo to groat deptia, the process is considerably smaller than in shoaling

107S,

CIJ]
I X / M

Fig. 126. Strat~ification Fig. 127. Changv's in the mechanical oowpo-

''V

in the eastern portion sition based on tt.e cores obtained frm the
of the Nordkapp Trench Pre-Ka•in area.
-- a core at St. 1072. 1--fragments smaller than 0.01 mm; 2--from

(Symbols are explained in 0.01 W 005 rm; 3--I roi 0.05 to 0.1 mam;
fig. 46.) 4--0.1 to I Mm.

Almost everywhere along the Cape Nordkapp-Bear Island (Bj~rnoya) cross

section, the upper layer of the Recent sandy mud having a yellowish-gray

or greenish-gray color is underlain by a gray (sometimes rosy-gray) sedi-

ment with gravel (fig. 128), in some cases with shingle, which character-

izes a period of retardation of sedimentation in the past (St. 13.37# core

2; St. 2365, St. 1138, etc.).

NI
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The curve showing the frequency of occurrence (fig. 123) in the area of

the Western Commercial Banks is marked by convexities at the 4, 7, 10,

13, 17, 21, 2t 30 and 33-cm marks of cores. Changes in mechanical compo-

sition along the Cape Nordkapp-Bear Island (BJornoya) cross section occur

mainly without abrupt stages (fig. 129) as the number of fragments smaller

than 0.01 mnm gradually increases toward the bottom of the cores. Only at

the 30-cm mark (Stations 1137, 1138 and 1139) and sometimes slightly

higher (Stations 1879 and 2787) a more abrupt discontinuity, i.e. the

appearance of mud in the form of a more or less thick interlayer, is ob-

served in the cores whose upper sections contain sandy mud. This mud has,

as a rule, light-gray color and contains carbonate remains so that it

effervesces when treated with hydrochloric acid. Sometimes it has a slight

rosy-color or yellowish hue.

N. A. Voloshinova found at the 32 to 34-cm marks of cores (St. 1137)

obtained to the north of Cape Nordkapp: Globigerina, Cassidulinalaevigata

Orb.,var. carinata Cushuman - 2; C. nocrossi Cushman - 3; Cibicidens re.-

fulgens Montf. -- 5; Nonion wibi!icatulum Montagul var. _acifica Cushman

- 2; Elghiliurm incertum (Williamson), var. _lavatum Cushinan 2;

Angulogerina angulosa Williamson - 1.

.. .. . .
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FiNg. 128. Sediment stratification along

the Cape Nordkapp-Bear Island (Bj•'rn~ya)

cross section in the area of the Western

Corcmiercial. Banks (Zapadnyye prvnisylovyye

banki) (St. 1138, 282 tK; from the ii to

32-cm marks of the second core). The

yellowish-gray sandy mud lies on a rough

surface of gray mud with gravel at the

27-am mark of the oore.
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7. The Peohora Shoal

(Pechorskoye melkovod'ye)

At the 8 to 32-cm marks of cores obtained from the Pechora Shoal - which

is a typical deposit - one can observe only slight traces of inter-

ruptions in sedimentation and a retarded process of it. As was pointed
out before (Ia. V. Samoilov and M. V. Klenova, 1927), the lower layers

of the major part of the cores contain a coarse-grained sediment. In the

area of the Khaypuyrskaya (tuba, on the contrary, the lower layers contain

more fine-grained material, while preserving the general character of the

mechanical composition.

, Cm t37 CP 1138 1 rn/.78 Cm /138 Im 78 7 Cn I7S.,9

30O

5ON

70[

Feig. 129. Changes in the mechanical com•position
of sediments from cores on the Cape Nordkapp-Bear

Island (Bj~rn~ya) arose section.

(Symbols are explained in fig. 127).
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In the Khaypudyrskaya Guba (St. 388) N. A. Voloshinova identified:

Nonion uwbilicatulum Montagu, var. pacifica Cushman - 2; Astrononion

stellatum Cushman et Edwards, by single specimens, Elphidium h sp - 1;

Angulogerina angulosa Williamson- 1; Eponides sp. - 2.

8. The Goose Bank

(Gusinaya Banka)

The cores obtained from the Goose Bank (15 cores 10 to 56 cm long) pertain

only to Recent sedimentation. This is manifest by the considerable

stability of the stratification of interfaces. They almost coincide in

the first and second cores (fig. 130) obtained from the adjacent areas,

for instance at St. 775 (190 m) and along the southern slope of the Goose

Bank. At greater depths (St. 2610, 212 m and St. 1112, 288 m), i.e. in

areas marked by intensified accumulation, the interfaces are displaced

toward the bottom of the cores, which attests to an accelerated accumu-

lation of sediments. The presence of the displacement confirms the

Sr sumption that the material taken from the surface of the Goose Bank is

deposited at the foothills of the slopes. At shallower depths (St. 2505,

j146 m and St. 2509, 161 m) one can observe a displacement in the reverse

direction, i.e. the sedimentation occurs at a slower rate. As a result

of a small number of measurements, the curve of frequency occurrence did

not present a well defined pattern (fig. 131).
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Fig. 131. Curve of the frequency occurrence

of interfaces in cores by areas.

1 -- Pre-Kanin area; 2 - the Kanin-Kolguyev

Shoal; 3 - the Goose Bank (Gusinaya banka);

4 -- the Pechora Shoal; 5 -- slopes of the

southern island of Novaya Zemlya.
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Microfaunal analysis of sediments on the Goose Bank (Gusinaya banka) (St.

239) indicated the presence of the following organisms from 2 to 4-cm

in the cores: Haplophragmoides subglobosa (Sars)- 2; Cassidulina crassa

Orb. - usually; C. laevigata Orb., var. carinata Cushman - seldom;

Case. nocrossi Cushman 1- ; Cibicides sp. - seldom; Cibicides refulgens

Montf. - seldom (N. A. Voloshinova), but at St. 2510 from 4 to 8-cm;

Haplophragjiodes sp. indet. 1- ; Reophax scorpiurus Montf. - 1; Eponides

sp. -- 1 ; Cibicides refulgens Montf. - by single specimens; Cibicides Mp.

- by single specimens. In the lower layer of the core, from 53 to 55-cm,

the fauna was not observed.

9. The Central Plateau

(Tseniral 'noye Plato)

Almost all of the cores in the area of the Central Plateau, as in the

more southern areas, such as the Murman Bank and the Murman Shoal, had

reached the underlying layers, which characterizes the area of the Central

Plateau as an area of slow sedimentation and of thinnessof the Recent sedi-

ments,

The cores at Stations 1062 and 1060 on the slopes of a small bank having

a negligible thickness of Recent sediments demonstrated that the sandy mud

at St. 1060 is being deposited at a more rapid rate than the muddy sand

at St. 1062. This agrees well with the position of the Nordkapp Current

which flows along the northern slope of the Hurman Bank.

iq ý!
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The major part of the cores are characterized by abrupt changes in me-

chanical composition. The sandy mud of the upper layer is replaced by

mud and later by clayey mud, While on the Murman Bank one can observe a

sharp transition from muddy sand or sandy mud to clayey mud, on the Central

Plateau the underlying layer is for the most part represented by mud,, which

sometimes in deeper layers (for instance, at St. 1060) is replaced by

clayey mud. This clayey mud, in contrast to the southern areas, is more

viscous, considerably carbonaceous and less saline.

10. Slopes of the Southern Island of Novaya Zemlya

The cores (all together 11) in the area of the slopes of the southern

island of Novaya Zemlya, U1 to 65 cm long, pertain primarily to the Novaya

Zemlya Trench (Novozemel'lskiy zhelob) and, in connection with it, they

disclose only the Recent period of sedimentation. The boundary layers are

expressed by cleavages along the clay patches and, lees frequently, along

the sand spots. The layer from 10 to 12-em is most clearly pronounced.

Further, the cleavages at St. 370 (185 m), St. 371 (181 m) and St. 372

(185 m), i.e. at the maximum depths, are located somewhat higher than at

St. 379 (120 m) and St. 830 (25 m), where th& cores contain sandy mud which

has evidently been deposited sore rapidly.

The sediment becomes somewhat coarser with depth (I1. V. Samoilov and M.

V. Klenovap 1927), which can be observed at the deepest stations (St. 136,

175 m; St. 149, 120 m; St. 150, 140 m).

.5"'. s• - '• . ... 2
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According to V. P. Zenkovich and L. A. lastrebova (1946), along the edges

of the trench the increase in the size of material occurs after an in-

crease in the quantity of particles smaller than 0.01 .M, whereas in the

central section the mechanical composition is characterized by a great

stability.

11. The Northern Shoal of Novaya Zemlya

(Severnoye Novozemel' skoye melkovod'ye)

The sediment stratification of the northern shoal of Novaya Zemlya is

presented by 38 cores 9 to 74 cm long. In a number of cores the layer of

Recent sediments is thin. The interface between the Recent and the ancient

sediments is sometimes uneven appearing as an old weathered strata, ferrous

interlayers (Stations 562 and 766), enriched with gravel (St. 2723) and so

on. Sometimes a mixed layer is formed (see fig. 63, Stations 1996 and /321

2725; fig. 132). The cores obtained from the Novaya Zemlya Trench, i.e.

from an area characterized by intense deposition, either contain no

boundary layers or they appear as clay patches and sand spots along which

natural cleavages of cores occur.

When comp"ing the upper sections of the corea obtained from the slopes of

the bank of Oorbovye Islands (ostrova Gorbovy) (St. 2721, 140/201 m) with

thooe obtained from the Novaya Zemlya Trench (St. 1990, 225 m)p it can be

seen that the boundary layers are diaplaod tovard the side chracoterized

by an increase in thicknoss, i.e. by a more rapid rate of sedimentation at

St. 1990 (fig. 130).
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In depositional areas changes in the mechanical composition of sediments

occur gradually. The underlying layer of the northern section of the

area is represented by clayey mud having a partly rosy-gray color (St.

]62). On the elevation of Gorbovye Islands (ostrova Gorbovy) (St. 2719)

the Recent sandy mud layer is underlain by mud, also having a slightly

rosy-gray color, with an admixture of greenish-gray rock which evidently

lies beneath the erosion products, as in the case of St. 2725 (fig. 132).

N 1 1 COn the bank of Gorbovye Islands (ostrova

fa
o RaGorbovy), the upper layer of cores (St.

20 2725) does not contain fauna, but the
Jo-

lower layer (from 15 to 19-cm) consisting

of gray mud contains Cibicides refulgens

do Montf. - 3; Cibicides s2. - 3 (N. A.

Voloshinova). N. A. Voloshinovap ex-

M • i amining the gray sandy mud obtained from

Fig. ]32. Changes in the me- the Novaya Zemlya Bank (St. 766), found
chanical composition of sedi- that the layer from 18 to 23 cm contained
nrents an shown by the cores
taken from the northern shoal
of Novaya ZonLya at St. 562, sandy rhizopods which were not well pro-
76 m; St. 2725, 157 m; St.
12251, 157 m. Symbols are s4?ed, as well as W
explained in fig. 127. l.di 27t JaoOb)-- l Cassidulina crassa Orb.

1i C..L aevigta Orb.,_ ar. carinata Cua•ihma -= 1; Fullenia bulloldea Orb.

1; Cibioides rofulgoiw Montf. Cibioideas. - eldom, of which

PUileniA bulloidoo ia of intereat sinoe it reflects the effect of' the

Atlantio water*. In the area where the matorial being eorded from thi alopes
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is being accumulated (St. 1274), to the north of Cape Hope (mys Zhelaniya),

a rich and variegated microfauna was found from 3 to 8--oil in the cores,

as for instance: LagenaP--- many; Nonion umbilicatulum Montagu, var.

pacifica Cushman - usually; Astrononion stellatum Cushman et Edwards,

usually; Elphidium arcticum (Parker et Jones) - very many; E incertr.m

(Williamson), var. clavatum Cushman - many; Elhidium - usually;

Cassidulina crassa Orb. - many; Cassid. nocrossi Cushrman - any'; Globi-

gerina Cristellaria sp. - usually; Angulogerina angulosa (Williamson) -

1; Robertina arctica - 1; Miliolina sp. - very many; Eponides karsteni

(Reuss) - many; Eponides sp. - seldom; Cibicides refulgens Montf. -

many; Cibicidess. -- many; Ostracoda sp. sp. -- many.

12. The Central Elevation

(Tseneral 'naya Vozvyshennost')

The Central Elevation is represented by 36 cores from 8 to 67 cm long

collected by the survey ship Persei (Persey). Despite their short length,

a number of cores show that a thin (sometimes less than 10 cm) layer of

Recent sediment covers the underlying rocks. P. S. Vinogradova (1946)

investigated the cores collected in 1940 from the survey ship Issledovatel'

where the Recent sediment covered a greenish-gray and rosy-gray clay, /322

which was sometimes stratified. The underlying layer was frequently re-

presented by a dark-gray mud and clay-like mud with a considerable ad-

mixture of fragmentized material at great depths - gravel and fine shingle

consisting of clayey schiat and calcareous rocks; at places the lower layer

A~ ýiP qA"ý '*1~ e~VIAW% -i
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yyo 144eppoa'aneo Ur wuht' y i~ddwuid vats Ubdoird w11.r a d.

cray mud (St. 2469)0 whic~h $.a probahly a Laouiuatd withi tho 1wiai~dikuig

of addilgwnta (town tho ateep siopee.
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Fig. 133. B1oundary layers An aouumWiUation area,, on the
south of the Central Elevationi St. 6h2, 230o mi St. 6h3,

222 m; St. 61th, 250 wi St. 605, P69 ol St. 6a6, 2?77 nil
St. 2•i7, 97 m. Symbols are explained in fil, 6b.

In aomparison with the coves obtained froi the nueighboring dapositioti~ln

areas, the boundary layers are displaced$ i.o. individual liyers are

olutraoterized by their thitvnes. Witardation of the vate of sedimen-

tation leads to the development of a feiruginoua weatherini proaass,

(and) the formation of all kinids of ocherous patches avd spots. In a de-

pression on the southern slope of the elevation - an araa which is

oharacter•l•ed by intense acoumtation - the boundary l1'ers are pro-

nounced for a great distan•ce (Stations 642, 6h3, 61ii wid others), as in

the case of the cores taken fvopi the aouthern part of the sea (fig. 133).

...,,
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* I~~att~oi' of oh1ovo~ptU (V. N. Unikoviuhi and Le As lantivbova, 1946).
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plauiod by ai uanal but u vwiry atAbla otruoturta of it ill tho lower layers

QT tdIQ Ogress,

Oii thle aloped of thle uelavutionp with aft iorease ill the th ±0 eas of

Raeuoit neUimantup the otola aaioal oomotioition of the uxiderlying, layer' be-

oocioe iAner-graaivaed than in Oth same la~rar' on theo elevation itautlf,

Thitt iuidicatua that durit% tho fornlation of' tho givan Lsyor the OkinraltuJ

glavation was already delinoated off tho bottoni ralieft of tile renvtiL- $ea.

lit ociparipon withi the Central Platoau (fig. 12) the bouridar'y layorn

of tho Central Elovation have been tilved closer to eaohi others

1,1. _Th2 iPerey Slavation

Aooori\nUg to 4~9 oores fromi 5 to 5*1 ami long, the strtifti'uatiozn of tho

Parsey Eleantion is ldeiotical to tiw atratification of tho Central Mle-

vatioa., The thiakvieas of H(eomnt sediments doens not ex~ood 30 onto and

the cores diacloaa the unaderlying gray and roriy-6viay 1ayoram to exiet

everywhere. A detuiled ex~wziuation of the coree indioatea that the /323
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coarse-gra•ned material, which enrichos the sediments on the Persey Ele-

vatlun# ia not aasooiated with the melting of ice and ioebergs, but the

greatest enriahment is observed at places where the ancient rocke lie

near the surfaoe. The composition of boulders and their intense weather-

ing (M. V. Kienova, 1936) makes one think of their local origin. The

boundary layers reoognized ir the cores taken from the Porsey Elevation

pertain either to a change in the reoxidation processes, i.e. of the

upper' layer having a pink color and the lower layer having a gray or

pinkiah-gray color, or to the boundary between the Recent and the under-

lying layers.

On the southern slope of the elevation and in the central depression one

can notice stratification (St. 1026), but the underlying mud - whose me-

chanioal composition is marked by a two-apex graph - is similar to the

glacial mud which is deposited on the steep slope and is similar to the

sediments found in fjords (St. 10)4). The gray mud, whose mechpzlical

omposition is expressed by a two-apex graph and which was fomWd on the

southeastern spur (St. 2h55, 240 m) near St. 1044, fonms an interlayer

in the greenish-gray sandy mud (fig. 134).

In connection with changing conditions in sedimentation and in the de-

nudation of the underlying layers, the mechanical composition of sedtments

changes considerably along the vertical, especially in the eastern

seotion of the elevation (fig. 134, St. 2686).



1TRANS-130 330/3-23

In a number ot oores tit clayey mud is again wnderlain by a more uoarssM

grained material (for instance at Stations 2870, 245.5 and so on).

From 22 to 24-cm in tin core obtained at St. M122 in the western part of

the elevation the sandy, mud consisting of smooth shingles of light sand-

stone contains: Amyodiscus - 2; ponides -l . -- I; Cibicides reft'tl-

gens Mn -- 2 (N. A. Voloshinova).

14. The Bear Bank

(Medvezhinskaya banka)

According to the 72 cores from 7 to 74 cm long and two cores 136 and 184

cm long, the greater part of the Bear Bank blankets the underlying layers.

as in the other areas characterized by a thin cover of the underlying

layers, the boundary surfaces on the curve of frequency occurrence (fig.

123) lie rather closely together and are most clearly pronounced in the

upper 15 to 16 cm layers of the cores. For the most part they are repre-

sented by fractures with a slight admixture of sand, but in some cores

the interstratification of a greenish-gray muddy sand and bluish-gray mud

isi.well pronounced (for instance at St. 1898a, 300 m, at the foothills

of the southern slope of the elevation).

The bluish-gray sandy mud found on the southeastern slope (Stations 1917,

1918, 1922) is characterized by a two-apex graph of the mechanical compo-

sition; at places an admixture of coarse-grained material, such as

gravel, shingle and carbonate remains, is found. At greater depths the
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gray underlying layor in represented by a Uruy olay-li)o m~ud (oometituon

With a slight rosy-aolored hua) iUw gootrant to the upper laye wh±ih i•

devoid oft miLrofautw.

On the southern slope oft the Bear Island Bank the oorea had not penetrated

the Resent sediment. A gradual enriohment of the sediment with particles

amaller than 0.01 mm is observed with inoreaae in the depth to the bottom

(St. 1939, 1940 and others). Among
em w0/ ^ , m M6& the numerous specimens of microfauna

Hum !these species were observes at St.

Afe R 2008, 224 m: Lagena aff. hexagona

(Williamson) - 2; Langena sp. sp. -

3; Angulogerina angulosa (Williamson) /324

Fig. 134. Stratification on the - many; Dentalina communis Orb. - 1;
Persey Elevation (St. 1044, 200
m; St. 2686, 159 m) and changes Dentalina sp. - 1; Nonion umbilicatum
in mechanical composition.
Symbols are explained in fig. 46 Montf. var. pacifica Cushman - many;
and 127.

Nonion labradoricum (Dawson) - seldom;

Elphidium arcticum (Parker et Jones) - seldom; qp~h. incertum, _(Wiliamson),

var. clavatum Cushman - seldom; Elphidium sp. - seldom; Astronion

stellatum - by single specimens; (Cushman et Edwards) - Cassidulina

crassa Orb. - very many; Cassidulina sp. - seldom; Cass. nocrossi Cushman

- many; Cass. laevigata var. carinata Cushman - usually; Pullenia

bulloides Orb. - 4; Globigerina - many; Eponides karsteni. (Reuss) -

many; E ponldes sp. sp. - many; Cibicides refulgens Montf. - many; Cibi-

cides sp. sp. - very many (N. A. Voloshinova).
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Whan examining the diatribution oi' the lowor sadiment layer on the south-

easten1 slope of the Hear Island Banks one can soe that an inorease in

depth In the direction of the Boar Island Trench (Medvezhinskiy thelob),

inareases the quantity of minute particles not only in the upper layer,

as has already been pointed out, but also in the underlying layer. This

attests to the preservation of the overall character of bottom relief

during tWie sedimentation of the gray deposits. One can, however, note

at thu same time that the amplitude of variation in the mechanical compo-

sition of lower layers is smaller than in the upper layers. In addition,

the bottom section of cores does not contain muddy sand which is widely

represented in the surface layer, even at great depths. It could be

concluded that, with the preservation of the overall character of the

bottom relief, it was considerably softer and the hydrodynamical regime,

connected with the present day current system, bore a more active

character.

15. The Underwater Slope of Spitsbergen

On the underwater slope of Spitsbergen we had studied 23 cores from 9 to

1337 cm long. At great depths the cores disclosed very stable boundary

surfaces (St. 2852, 438 m; St. 2853, 411 m; St. 2857, 424 m).

In connection with rapid sedimentation, variations in the mechanical

composition along the vertical ari comparatively small; the general sedi-

ment type is preserved from the top to the bottom. Only on the slope of

the Zuid Kapp Trench (Sorkapp or Torellneset) (St. 2054, 334 m and St.
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3296p 280 m) can one notice a sharpi change in the mechanical coihpositlion

of sediments along the vertical# as well as the effect of the bottom

relief on the composition of the underlying layer: mud at St. 3496 and

clay-like mud at St. 2054.

In comparison with the neighboring areas, with the Bear-Spitsbergen

Shoal (Medvezhinako-Spitsbargenskoye melkovodlye), for instance, the

thickness of sediments lying between individual boundary surfaces has

increased somewhat and the curve is rather extended. This can be readily

e~rplained by the nearness to the source from which the material is

coming. On the western underwater slope of Spitsbergen,, in an area

chaaceriedby active action of the Atlantic Current, the sediments A

conaina cnsieraleamount of irfua ThswsdcledbM.A

Batalina's aaye(sepage 266) and is confirmed by N. A. Voloshinovats

findings, The last station on the western slope of Spitsbergen (2050)

representing a mixed core indicates the presence of the following forms:

Lagena sp. sp. -usually; Glabigerina; Nonion umbilicatulum Montagu,

var., pacifica Cushmnan -usually; N. labradoricum (Dawson) -1; Astro-

nonion stellata (Cushman et Edwards) -1; Elphidiun incertum (Williamson),

var. clavatum Cushman -seldom; E. arcticum (Parker et Jones) -seldom;

Angulogerina angulosa (Williamson) - 3; Cassidulina crassa Orb.-

seldom; Cass. nocrossi Cushman - seldom; Cassid. laevigata Orb., var

carinata. Cushman - usually; Miilina sp - 1; E ies karsteni (euss)~

-many; Cibicides refulgens Montf. -very many; Cibicides p very

many.
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A poorer fauna waa observed by N. A. Voloshinova in the Zuid Kapp Trench

(S0rkapp or Torellneset) in examining the lower layers of cores ranging

from 20 to 24 cm (at St. 3296), Here in the pinkish-gray mud the

following organisms were found: Nonion labradoricum (Dawson) - 1; El-

phidium incertum (Williamson), tar. clavatum Cushman - many; Elphidium /325

sp. - seldom; E2onides sp. - by single specimens; Cassidulina crassa

Orb. - many; Cassid. laevigata Orb., var. carinata Cushman - seldom;

Cibicides refulgens Montf. - 3; Cibicides sp. - seldom.

16. The Polar Basin Slope

For the characterization of sediment stratification on the Polar Basin

Slope, 41 cores ranging from U1 to 122 cm were utilized. Most of the

cores did not penetrate the Recent sediment layer. The boundary surfaces

are usually represented by ferrous interlayers with accumulations of

ocherous spots and they are confined to the following depth levels: from

6 to 7, 15 to 17 and 20 to 22 cm (fig. 135). Abrupt. changes in the compo-

sition of sediments are observed on slopes (Stations 2851, K493, K499,

K788, K789 and K799). To the north of Franz Josef Land the cores reflect

processes of accumulation, and they do not penetrate the Recent sediment

layer. In the submarine valley lying between the Bolshoi (ostrov Bolshoy

Lyakhovskiy) and Bely or White (ostrov Belyy) Islands, the entire core

represented the in situ eroded material - namely: those of the rosy-

colored marl (St. K499).

L.-••
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The curve representing the frequency of occurrence for the Polar Basin

Slope has a somewhat different characters which is partly reminiscent of

the same curve for the northern shoal of Novaya Zemlya (fig. 136). The

most frequently occurring boundary surfaces are found at a depth of 3

cm (which is basically a replacement of the pink layer with the greenish-

gray or gray layer); at a depth of 7 cm, 10 cm and deeper -- at 17 and

25 cm -- the boundary surfaces are not so clearly pronounced. Sharp

changes in the mechanical composition of sediments along the vertical

are noticeable in the northernmost part at approaches to the Arctic Basin

Slope (Stations K790, 204 m; K793, 344 m; K7991 250 m; K122/161 289 m;

K493j, 286 m and others). The underlying layer of all of the cores is

represented mainly by mud with a two-apex graph of mechanical composition,

which is very similar for cores at various stations. This attests to a

similar hydrodynamical regime during the sedimentation process of the

underlying layers and can be explained by the nearness of the rim of the

continental shelf of the Arctic Basin. As in the previously mentioned

areas, the amplitude of fluctvyation in the mechanical composition during

the sedimentation of the underlying layer was less than at the present

time. At great depths, here (St. 2834, 1700 m), as in the Greenland Sea,

a certain increase in the size of material is observed at the bottom of

cores. It is weakly pronounced near the Nansen Ridge (St. C37, 975 m;
St. 2384, 483 m), and also at St. K122/18 (230 m) on the slope of the

underwater valloy of Franz-Viktoriya Trench. To the north of Franz Josef

land, the surface layer of sediments (St. K794) contains a small quantity
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of Foraminifera shell fragments, spines of sponges, (and) radiolaria

fragments, which have evidently been brought by the Atlantic Current.

Between 30 and 33-cm of tile cores at St. K788 N. A. Voloshinova identi-

fied the following organisms: Nonion labradoricum (Dawson) - 2; El-

phidium sp. indet. - 2; Cibicides refulgens Montfo - 1.

17. The Northern Plateau

(Severnoye Plato)

As a consequence of retarded sedimentation, the thickness of the modern

sediments blanx-sting the vast area of the Northern Plateau is insignifi-

cant, which leads to the appearance of ancient sediments in the lower

section of cores. A maximum thickness (fig. 101) was noted in a deep

depression merging with the Franz-Viktoriya Trench, but here also the

thickness of the Recent sediment layer does not exceed 30 cm for a con-

siderable area. The upper layer of the cores which had been taken from

the aubmarine bank and slopes of elevations in areas where the water

movement is fast is marked by a negligible thickness of Recent sediments,

and is represented by sandy mud, but the bottom section of the cores

contains gray and rosy-gray, sometimes bluish-gray sediments which are

frequently enriched with gravel and shingle, especially at boundary sur-

faces (Stations 1035, 253 m; 1i28, 240 m; 2 894, 236 m; K814, 252 m;

K912, 393 and others).

41. ....
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Fig. 135. Boundary surfaces on the submarine slope of the Polar
Basin. Cores from stations. K790, 204 m; K792, 520 a; K793,
344 m; K794, 231 M; K797, 281 m, Symbols explained in fig. 46.
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>>

70

Fig. 136. Curve of frequency occurrences at boundary surfaces
in cores by areas.

1--the northern shoal of Novaya Zemlya; 2--the Central
Depression; 3--the Northeast (Nordaust) Depression; 4--the
Polar Basin Bay; 5--the slope of the Polar Basin.

11
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In the latter cores between the overlying Recent sediment, pink-colored

in the upper layer and greenish- and bluish-gray in a lower layer, and

the underlying layer consisting of a rosy-gray mud or clay-like mud one

finds interstratification of a greenish-gray sandy mud containing gravel

and carbonate remains with a rosy-gray, more clayey mud. The shingle

and gravel found on the boundary surfaces testifies to a sharp change in

conditions, as well as to erosion that had occurred after the deposition

of the rosy-gray sediments.

'C 571 Cm 572
1 1

3 3
A7

/I -

jo

Fig. 137. Rhythmicality of sediments in the
Northern Plateau area (St. 571, 261 m; St.

572, 315 m). Symbols are explained in fig. 46.

Key.. Horizontal line to the right of figure:
light-gray

A number of cores in the Northern Plateau are marked by well pronounced

strata of the ancient ferrous weathering, for instance, at St. 1429, at

a depth of 25 to 27 cm. We are inclined to consider these layers as

belonging to the aras characterized by an inhibited sedimentation,
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sometimes by no sedimentation and intensification of water circulation,

but not by intensified impact of the Atlantic Current as is assumed by

M. M. Ermolaev.

In accumulation areas the character of stratification is different:

here we have a well pronounced boundary between the pink oxidized upper

layer and the greenish- and bluish-gray lower layer which sometimes has

a coffee-brown hue. At the boundary one can frequently notice stratifi-

cation - alternation of layers which are more or less colored by brown

oxides. A variation in mechanical composition occurs gradually, and the

mud composing the upper sections of cores grades into clay-like mud, as

we go deeper into the bottom. As in the case of other areas in the

Barents Sea, here we note permanent boundary layers which usually extend

along the clay patches that form natural cleavages, i.e. the rhytmicality

observed in the southern part of the Barents Sea also occurs here (fig.

237). Most frequently the boundary layers occur at sediment depths of

6,9, 11, 13o 18, 20 and 25 cm, but in longer cores at 30 to 31, 35, 38,

40 to 4, 44 cm and so on.

In washout areas the cores exhibit consolidation of sediments in the

lower layers, for instance near the Persey Bank on the slope of the Pranz-

Viktoriya Trench (St. 1967, 317 m), in the central section of the

Northern Plateau (Severnoye Plato) (St. 1037, 275 m), on the southern

slope of the Persey Bank (St. 1258, 187 m), on the underwater slope near

the White or Belyi (ostrov Belyy) Island (St. K01, 229 m), to the south

of the island (K775, 249 m) and at other points.

1i• .l"JIrli•i• •[•••i ~ , r., .. .
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loiyte' between 31A and I'l-omi miaa oontilned thle following orgalisnhe

ia-p. ap. - ;Ad,r)ionoiiou 8olt~iat,llu-w1 Cumahwn tit M~w 4d~ 5-

Ndonianwibiliaatu:lurn Montagai. Vil' pmiflolkic Gushivuiuu - usually; ph.

var. Claivatuil Cusluqalt - seldoill 92 iduttkmp, -uauial~y; Cas~iduiina

oraqua Orb. - many; C.1aaa. nooronalt Cushman - many; Cristallaria Sp.-

21 Miiio~lila Sp.# ap. - 6; Cibioidesref~ens3 Monti', - maniy; Cibicides

4pIO sp, - many; Oatrnaooda - aeotdom; Olobkieyina; amiong them Caaaidu-

lina crwasa in a great quantity. Lastly, tho sandy mud layer in the

bottom of~ the core between 45$ ard 51-tim, which was reminiscent of~ the

siurface layer but differed from it by a well. pronouncoed sitratific~ation,

tv Iwas charautoniried by alternation of~ gray and pink strata containing sandy

i'hiitopods, single Cibicides refulgens Montf. and few Cibioides sp. (N. A.

Volos W nova) .

N ~ N~~j~ 1 1 L ~ I~N~*'U'WI. ,I,;,.A N
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A core at St. 2885 at the foothill of' the slope of Franz-Viktoriya Trench

includes light-gray clay-like mud in the gray mud, the former having

interstrata and pockets (fig. 138). A sediment laver with a similar me-

chanical composition can be observed at 28-cm in a core obtained 7 miles

to the south (*St. 2884). The lower sections of cores (see page 192)

obtained from the slope of the Persey Bank contain stratified layers

reminiscent of river sediments. When analyzing a core obtained at St.

2889, it can be seen that a well cemented mud alternates with mud'y sand.

18. The Western (Medvezhinskiy) Trench

In order to characterize ttne sediment stratification in the Western

Trench, 52 cores from 11 to 132 cm long were utilized. In the western

part of the trench there is an area characterized by a retarded accumu-

lation in which the recent layer 10 to 20 cm thick is underlain by layers

of different types. In contrast to the areas described earlier, the

transition from the recent layers to the older layers does not contain

traces of erosion and is only seldom accompanied by interstratification,

increase in the size of the material and similar phenomena associated

with a sharp variation of conditions (Stations 1881, 475 m; 2150, 428 m;

2369, 448 m; 2791, 492 m; 655, 296 m and others; fig. 139). The boundary

surfaces are usually confined to 2, 5, 7, 10, 12, 15, 17, 22, 25, 27-cm

and other layers which in the upper section of cores are moved closer to-

gether in comparison to the neighboring areas - namely, the Western

Commercial Banks and the Bear-Spitsbergen Shoal (Medvezhinsko-Spitsbergen-

skoya melkovod'ye).
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On the whole, the frequency of boundary surfaces indicates a retarded

rate of sedimentation and it is evident that here the cores embrace a

considerably longer time period than in other areas. The great length

of the collected cores is associated with the fact that here also the

ancient layers pertain to the noncondensed marine layers. Even the

usual cores penetrate the bottom here considerably deeper than on the

elevation.

Evidencing the stability of conditions through time, the variation of me-

chanical composition by cores is not sharp. Even at places where the

underlying layers are reached, the noticeable variation in the mechanical

composition - namely, the transition from mud to clay-like mud, or from

sandy mud to mud, occurv gradually.

/330
A sample taken at St. 1143, 470 m, was subjected to microfaunal aralysis.

A greenish-gray sandy mud layer lying between 4 and 7-cm marks of a core,

examizned by N. A. Voloshinova, appeared to have: Nonion umbilicatulum

Montagu,var. pacifica Cushman - by single specimens; Elphidium incertum

(Williamson), var. clavatum Cushman - by single specimens; Lagena margi-

nata (?) (Walker et Jacob) - 1; Pullenia bulloides Orb., - 1; Globi-

gerina; Cassidulina laevigata Orb., var. carinata Cushman - usually;

Cass. crassa Orb. - seldom; Cass. nocrossi Cushman - seldom; Cibicides

refulgens Montf. - seldom; Cibicides sp. - seldom; Angulogerina sp.

indet. - 1, but a rosy-gray more fine-grained mud - a transition to

which in the core was very gradual - contained the following organisms

in the layer ranging from 45 to 47 cm: Nonion umbilicatulum Montagu, vatr.

VIV tAS
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pacifica Cushman - seldom; Cassidulina crassa Orb. - seldom; Cass.

laevigata Orb.. var. carinata Cushman - by single specimens; Globigerina;

Cibicides refulgens Montf. - by single specimens; Eponides sp. - by

single specimens.

7c#

Fig. 138. Landsliding of Fig. 139. Stratification and
sediments on the slope rhythm in the Western (Med-
of Franz-Viktoriya Trench vezhinskiy) Trench (St. 655,
(St. 2885, 333 m; from 24 296 m; from 7 to 24 cm of the
to 52 cm of the core), core).

Of greatest interest is the distribution of Gassidulina laevigata which,

according to the investigations by V. P. Androsova (1935), is most

frequently found in the sediments of the Barente Sea at temperatures

ranging from +3 to +1.5°C and at salinities ranging from 33.9 to 35.2

0/oo, i.e. it is confined to more saline and warmer waters than Cassi-

dulina crassa and Nonionina depressula.

• p
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Thus the scarcity of this organism in the lower sediment layers indicates

that the sedimentation had occurred at lower temperatures and salinities,

i.e. in other climatic conditions. The use of the quantitative method

of microfaunal analysis in the future will evidently help determine more

definitely the age of the underlying layers of sediments on the Western

(Medvezhinskiy) Trench.

/331
At 14 to 16-cm in the core (St. 1141), the gray mud enriched in rhizo-

pods contained a similar composition of fauna, however the admixture of

Atlantic forms was slightly greater; Elphidium incertum (Williamson), var.

clavatum Cushman - seldom; Nonion umbilicatulum Montagu, var. pacifica

Cushman - usually; Pullenia bulloides Orb. - 2; Cassidulina laevigata

Orb. var. carinata Cushman - 2; Bulimina sp. - 1; Globigerina sp.;

Cibicides sp. - seldom; Cibicides refulgens Montf. - seldom.

A considerably poorer fauna was found by N. A. Voloshinova in a rosy-gray

sandy mud (at 23 to 24-cm, 5st. 1157, 41O m) near the southeastern slope

of the Bear-Spitsbergen Bank (Medvezhinsko-Spitsbergenskaya banka). Here

she identified the following species: Eponides karsteni (Reuss) - by

single specimens; Cibicides refulgens Montf. - seldom; Cibicides sp. -

seldom; Globigerina sr. - 1.

At a smaller depth (St. 1936a, 280 m) the bluish-gray layer witha. slight

rosy-colored hue, consisting of a dense and heavy sandy clay replete with

gravel, shingle and fragments of shells, contained the following species

at 15 to 18-cm (according to N. A. Vcloshinova): Trochammina (?) sp. -

1; Lagena sp. 1 1- ; Lagena sp. 2 1- ; Nonion labradoricum (Dawson) -
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by single specimens;Non. umbilicatulum Montagu, var, pacifica Cushman -

by single specimens; Astrononion stellatum Cushman et Edwards. - 1; Elphi-

dium incertum (Williamson), var. clavatum Cushman - usually; Ephidium

incerbum (WiLkiamson) - 1; Elphidium sp. 1 - 2; Glodigerina sp. I - 2;

Globigerina sp. 2 - ; Angulogerina angulosa (Williamson) - 2; Cassidu-

lina crassa Orb. - very many; Cass. nocrossi Cushman - seldom; Cass.

laevigata Orb., var. carinata Cushman - very many; Miliolina ap. sp. -

7; Cibicides refulgens Montf. - seldom; Cibicides sp. sp. - many;

Eponides sp. indet - by single specimens, i.e. a very rich fauna of a

mixed type. This is completely understandable because of the location of

the station in an area where the warm and cold waters as well as rapid

currents join each other.

19. The Central Depression

(Tsentral'naya Vpadina)

The major part of cores (51t cores from 12 to 90 cm long) have not

penetrated the modern sediments in the Central Depression. Older sedi-

ments can be observed only along the edges of the depression: on the

eastern slope of the Central Elevation (St. 2473, 282 m), on shoaling

ridges (Stations 2476, 269 m; 2h81, 346 m; 2482, 350 m; 759, 304 m and

others), as well as on the southern slope of the depression - namely, in

the area characterized by active impact of a strong branch of the Nord-

kapp Current on the slope (Stations 1079, 266 m; 632, 335 m; 757, 306 m

and others). The southern part of the depression is marked by a well

pronounced transition layer in the form of a clay-like, and usually rosy-
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gray, sediment mixed with a more sandy greenish-gray sediment, as well

as with older weathered sediments (fig. 140).

The major part of the cores penetrating the modern sediments contain

features that are typical of accumulation areas. The boundary surfaces

are well pronounced in them; sometimes they contain patches of sand which

follow one another closely (for instance, at St. 768, 306 m, near the

eastern edge of the depression; fig. 140). The more stable boundary

surfaces ;are clearly manifest on the curve of frequency occurrence

(fig. 136) at 3, 7, 10, 12, 15, 18, 20, 22, 26 and 28-cm marks. The

number of measurements for deeper strata was very small.

Vertical changes in the mechanical composition of the sediments, which

were detected earlier (Ia. V. Samoilov and M. V. Klenova, 1927), are also

confirmed by later observations. The underlying layers have a different

mechanical composition (more fine-grained), but at the bottom of the

surface layer one can sometimes notice an increase in the size of material

S(Sto 765). N. A. Voloshinova, examining a layer lying near a relatively

shallno .. nk between the northern and southern sections of the depression

(St. 7642 304 m) found that it consists of a mud having a slightly rose-

colored hue betv ien 15 and 34-cm marks. The upper layer consisting of a

greenish-gray sandy mud contained the following species at 6 to 8-cm /332

marks: Haplophrammoides sp. - by single specimens; Monion umbilicatulum

nau ,va p acifica Cushman - by single specimens; Cassidulina crassa

Orb. - by single specimens; Cassidulina laevigata Orb., var, carinata

Cushman - by single specimens; Cibicides refulgens Montf. 1- ; Pullenia

L... .~ ~ ~ I. v>,~~4~~' ~ , L
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bulloides Orb., whereas the gray clay of the lower layer (from 17 to 22

em) contained only sandy rhizopods badly preserved -- Cibicides sp.

Between 9 and 14-cm marks of the core, she disclosed a well pronounced

transitional layer with ocherous inclusions and gravel consisting of

smooth grains,

tm 757 CM 768 _ Cm 77a

2268 I 1

fig. p73
20.f ,he Nor 18 d

chanes radFig. Th0y htavtifelltponouncted boendrariDe- nteo o

c t esan si freque7 l 3 sd ptc i68s 30 t c

othe accmulti. areas45. Symoweer the eoupdarined arion ht ipa

!.fig. 46.

In teNrhatDpression--t , 306 in o the dee68ea, depsiio prvals

Altog.et70, 284oe fo5 to 64ymblong were utlaized . Unifr oe

were obaie from the g......Nretheast •N~depts;thei veprtssicaompsto

S~changes gradually. They have well pronounced boundaries in the form of

S~clay patches and -- less frequently -- sand patches, aa in the case of

S~other accumulation areas. However, the boundaries are somewhat displaced
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toward the surface, which attests to a considerably retarded sedimentation.

A well pronounced boundary layer in the form of ocherous spots and ferrous

interlayers was observed at the 5 cm depth, less frequently at the 7 cm

depth; the layer laying at 2 and 3 cm depths appears mainly to be a

transitional layer between the pink and pinkish-gray upper layer and the

greenish-gray, less frequently bluish-gray, lower layer.

The cores obtained from shallower areas or from places nearer to the

slope of the northern shoal of Novaya Zemlya disclose the characteristics

of interrupted and undisturbed sedimentation, interstratification of

sediments having a different color (fig. 141), accumulation of brown

oxides, interlayers of gravel (Stations 2696, 261 m; 2698, 365 m; 1979,

317 m and others). These features are already known to us. The deeper

segments of a number of cores disclose ferrous interlayers that charac-

terize the surface of ancient weathering (fig. 141), which sometimes is

twice repeated (for instance, at St. 1977, 313 m - between 7 and 10 cm

and between 39 and 46 cm).

Changes in the mechanical composition more often than not indicate in-

crease in the size of material toward the bottom, which is sometimes

gradual, sometimes abrupt (fig. 141). The lower layers (Stations 2697,

2698, 2700, 2982 and so on) are represented by sandy mud which is well

assorted, whereas the upper sections of cores are represented by a mud

reminiscent of a clay-like mud.
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At maximum depths the cores had not penetrated the modern sediment which

in the upper layers is represented by mud but in the lower layers by

clay-like mud (St. 2701, 340 m; St. 2709, 339 m). The lower section of

a core taken at St. 2704, 329 m, was characterized by micro-strata - an

alternation of a more sandy and more muddy sediment.

Sio2

Fig. lh. Stratification of sediments in the Northeast
(Nordaust) Depression.

1 -- St. 1977, 312 m; from 25 to 46 cm. The surface of ancient
weathering - ferrous interlayer at 39 cm; 2 - St. 2702, 325 m;
from 26 to 40 °m. Transitional layer - a mixture of gray and
pinkish-gray sandy mud at 30 to 34 cm; 3 - St. 2700, 346 m;
from 30 to 42 cm. Abrupt change in the mechanical composition
of sediments and a change in the median diameter at 37 cm in the
boundary between the greenish-gray mud and the dark gray sandy
mud.
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A microfaunal analysis (N. A. Voloshinova) in the shallower section of

the area (St. 1973, 214 m) disclosed the presence of the following forms

between 2 and 5-cm marks of cores in the gray sandy mud: Elphidium in-

certum (Williamson), var. clavatum Cushman - 1; Globigerina - 1; Cassi-

dulina nocrossi Cushman - single specimens; Cibicides refulgens Montf.

- 2; Cibicides sp. - 2; but at greater depths in a gray sandy mud whose

uneven surface is covered by the upper layer the following species were

disclosed between 29 anC 31-cm: Cassidulina crassa Orb. 1- ; Cassid. sp.

indet. - 2; Cibicides refulgens Montf. - single specimens; Cibicides sp.

- seldom.

21. The Polar Basin Bay

(Bukhta Polyarnogo Basseina)

The sediment stratification of the Polar Basin Bay, which forms an inter-

mediate area between the Barents and Kara Seas and the Arctic Basin

proper, is extremely peculiar. 33 sample cores ranging from 11 to 65 cm

have been utilized to characterize the area.

The frequency of occurrence curve for the Polar Basin Bay (Fig. 136) is

similar to the curve characterizing the Polar Basin Slope. The most

frequently occurring boundary surfaces are confined to the 3 and 7-cm /334

depth levels, less clearly to the 11, 16, 19 and 21-cm depth levels. The

upper layers coincide by areas, but the lower layers of the cores are

characterized by the fact that the greatest magnitudes of frequency of

occurrence in the Polar Basin Slope are more separated in comparison with

the bay, which is evidently due to a greater speed of sedimentation on
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Thus also in the Polar- Basin Bay, where as a result of a slow sediment

deposition older layers were evidently disclosed in the cores, no micro-

fauna older than the Quaternary was found.
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Oi the charta indioating tth u ec0hanical oopposition (fig. V18 of the

sederlying layers of onreas, we have faroee the data pertaining only to

areas ohar•aterinotd bn thin hekyeru of 11ent sediufonts, io.0 to urea

where the Recent sediment is divided by a shair boundary frsmte the older

layers. It ian be seen that drring the deposition oi the old layers,

which we cannot detertiine because of the absence of data ant to the Absu-

lute ago$ certalin relief elements had already existed in the Barents Sea,

V but they evidently had a rather milder character. Thus, for instance, on

the Central ETlevat~ion, the variation in the mechanical composition of the

sediments indica~tes a transition from elevated arias to the Central De-

pression on the nort~h and to the wndervater' gulf on the south, but the

mechanical composition fluctuated in a considerably smallor range than

at the present time. At the present time muddy sand is being deposited

on the slopes of the Central Elevation; at great depths the muddy sand is

replaced by sandy mud or mud; but no matwrial :oarser than sandy mud was



Tho mohiii a oompoaitikm or' a diloontai' on th" undleiWater NIOPQ of the

114--pt OOPen liallk (MOCIVO tin s lO -4)itsaherge va haya IhAa) is replaced

layers oontaiv mud whioh is, for the most part, finod-..rained verging oil

ulay-lite mud, •ometimes actually elay-like mud. A sharip replia|iment of

miuddy sand wi {h sanldy mud, and mud with olay-like mud, as we noticed

above, mostly in connection with the erosion layer., was disol•aznod in

the southern part of the sea - on the Munnan Bank, Murman Shoal and on

the Contral Plateau. Ill a milder eroinl, this is repeated along the cross

section Cape Nordkapp-Bear Island (Hjph'nya) where the clay-like mud was

not found in the lower layers. A very distinct stratification is observed

in the souther.- portion of the Central Uepression (St. 1078) and partly

on the Novaya Zenaya shoal.

k: The mere mention of the areas shows that they are confined primarily to

the streams of the most potent currents. It is evident that the pene-

tration of Atlantic waters results in the appearance of a sharp boundary

line between the upper and lower layers, the fonrmer of which is, for the

most part, greenish-gray or yellowish-gray and more coarse grained, and /336

the latter either, gray or rosy-gray or bluish-gray,

Changes in the mechanical composition occur in a set pattern in the area

of the Northern Plateau. At places where the most fined-grained material

is deposited at the present time, the underlying layers of cores contain
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a more coarse-grained material - the variation occurring sometimes with

interruptions, at other times with gradual transitions. This indicates

also a recent change in the hydrological regime which is evidently

connected with the fornation of the present bottom relief in the northern

portion of the Barents Sea, which involves the sagging of the Western

Depreasion of the Arctic Blasin.

OL k

. - - - - '4%,T.Z-.,
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41

V Fig. l10?. Mechanical composition of the underlyinv sediment
layer in the Barents 5ea.

1--sandy mud (10 to 30q); 2--mud (3y) to ,OT,); 3--clay-like mud
"(more than ýO• of particles smaller than 0.01 mm); 4--gray;
,--bluish-gray; o--roay-and pirkish-gray.
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The greater part of boundary surfaces in the cores taken from the Barents

Sea is associated with changes in hydrological regime, which causes inter-

ruptions in sedimentation. Such is the basic boundary between the Recent

greenish-gray sediment and the ancient gray sediments having various

shades of colors, in which changes in sedimentation are accompanied by

erosion phenomena - i.e. by accumulation of coarse-grained sediments,

forination of a transitional layer, etc. Sometimes the gaps in sedimen-

tation or the retardation of the rate of sedimentation is manifest by /337

enrichment of the surface layer with sesquioxides which are preserved in

cores in the form of ancient weathered layers (fig. 1h3).

Fig. 1 43. Ancient weathered layers.

1--St. 1977, 312 m. Increase in the density of a ferrous interlayer
at the 39-cm mark of core in the Northeast (Nordaust) Depression; 2--
St. 3310, 4OO m; 26-cm of' core. An ancient weathered i.ver on the
surface of a bluish gray clay in the hear (Medvezhinskiy) Trench; 3--
St. 2699, h3? m. Gradual enrichment of the sediment with sesquioxides
without gaps in sedimentation in the Northeast (Nordaust) Depressioit.
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It is more difficult to explain the development of sand patches and spots

in the greenish-gray Recent layers. As we learned above, they are charac-

terized by a wide distribution and stability of layers along the vertical,

especially in the cores taken from locations lying relatively near to one

another. In such instances the sand patches and spots, along which

cleavages occur when in a dry condition, usually coincide with an accuracy

of one cm, and their alternation in a cross section creates a definite

rhythm. It is evident that they reflect certain phenomena marking the

activation of the hydrological regime over the entire expanse of the sea,

or, in any case, over vast regions of it. Because the interlayers are

especially well pronounced in the southern part of the sea, they evidently

cannot be associated with the ice regime. In addition, it can be pointed

out that in the cores taken from areas far off the coast the cleavages do

not occur along sand patches but along clay spots.

Often the rhythmi at high latitudes is expressed by the structure of ice

cover (for instance, Viktoriya Islands fostrov Viktoriya7); however, in

the sedimentation of sand patches the rhythn embraces longer time intervals.

On the basis of a change in the chlorophyll content of cores, V. P. Zenko-

vich and L. A. Iastrebova (1946) concluded that the rate of sedimentation

varies.

On the basis of the concept about the post-glacial age of the bluish-gray

sediments /according to G. De-Geer (1910), 8000 years ago7 and of the

thickness of the layer ranging from 30 to 35 cm, the writers assume that

the rate of sedimentation of the Recent deposits is approximately 1 cm in
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250 years, i.e. 0.0L mm a year. Thi,, agrees well with the computations

of the rate of sedimentation for the Polar Basin Bay (M. M. Ermolaev,

1948) and for the Central Arctic (V. N. Saks, N. A. Belov, N. N. Lapina, 1'338

1955).

The same rate of sedimentation can be calculated,, when examining changes

in the mechanical composition of cores (M. V. KlenovA, 1948). According

to computations by A. P. Burdykina, which were based on the i'eight of

particles brought into the sea by rivers, the rate of sedimentation in

the southeastern portion of the Barents Sea equals 1.1 cm in 1OO years.

Thus the various methods of computing the rate of sedimentation leads to

the figures of the same order. Assuming that the mean speed is 0.04 mm

per year, the time intervals between the sedimentation of individual sand

interlayers in the cores equal 2000 to 2500 years.

The activation of the hydrological regime that is manifest in these inter-

layers had evidently embraced periods from 2 to 3 decades. During this

time deposition of the smaller particles did not take place, but relatively

larger sand particles accumulated on the bottom. Ice and wind could hardly

be considered as the agents exercising a direct influenue on sediment

transfer. A more likely agent of transfer is the riding of sand particles

by the sea foam (V. P. Zenkovich, 1937). It can be assumed that at times

an intensified surf occurred in dry weather, and that the waves eroded

the dry coastal sand and transferred it for a considerable distance. Thus

the formation of sand interlayers can be associated with a periodic in-

tensification of the circulation of atmosphere. On the other hand, the
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increase in the circulation of the atmosphere determined also an in-

tensified water movement in the system of permanent currents. Consequently,

these causes acted in harmony, causing gaps in the sedimentation of fine-

grained material and the preservation of a more coarse-grained material.

The sand interlayers in the cores taker, from the Barents Sea can be

compared with the sandy shell interlayers found in the sediments of

southern seas, for instance, in the Caspian Sea (Kaspiyskoye more) where

P. G. Popov (1947) succeeded in associating them with the periodic fall

in the sea level, which is also determined by changes in the atmospheric

circulation.

W-


